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Denser-Safer-Cleaner 


POURING—2.75's, 57's, 75's, 90's, 105's, 155's, 8-inch, 60 
and 81 mortars, mines, etc., etc., at better than a skid a 
minute—with NO down time! 
MELTING—'f it melts at all, TRIPLEX will do it faster! 
PROBING — Triplex ‘'Silvertip’’ Probes Transmit More 
B.T.U.s Per Second on Less Steam. The Industry's Fastest 
| and Safest—Unconditionally Guaranteed! 
aang » ; ASSEMBLING—Crimpers, Powder Bag Inserters, Jumble 
Unie ; Fixtures, Funnels, Concentricity Gauges, Washout Units, 
Carton Inserting and Taping Machines, Drilling and Facing, 
Puncnesand Dies, Angel Buggies. Explosive Handling Trucks, 
Demil and Rehab, Complete Round Assembly, Etc., Etc. 


TRIPLEX 
_ 


Silvertip Probe Standard of the Industry 
TRIPLEX INDUSTRIES INC., CHICAGO 27, ILL. + PHONE RIVERDALE 2200 


WRITE, WIRE, OR PHONE ¢ FRANK A. HINGER * DESIGNERS AND BUILDERS ¢ HIGH EXPLOSIVE SPECIALISTS 
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A Cat DW10 with No. 10 Scraper spreads earth on 
the run at the Contra Costa County, California, airport. 


One versatile CAT Engine 
powers a dozen kinds 
of equipment 


The full line of Caterpillar Diesel Engines includes twelve 
sizes, up to 500 HP. All of these engines are versatile and a 
typical example is the D318. 

This compact engine supplies dependable power for the Cat 
D6 Tractor, DW10 Tractor, No. 6 Shovel, No. 12 Motor Grader, 
D318 Electric Set, Sierra and Domor loaders and Domor snow 
blower. In addition it powers many leading makes of excavat- 
ing equipment, compressors, ditchers, rock crushers and pumps. 
Its marine version is used in work boats and barges. 

On big jobs, where such types of equipment are in use, 
standardization on Caterpillar Engines offers important advan- 
tages. Routine maintenance is simplified. Many parts are inter- 
changeable. Operators and mechanics do a better job because 
they are familiar with the engine. 

Thoroughly proven in the field, Caterpillar Engines work 
equally well in the tropics or in arctic cold, All their economy, 
durability and long life are typical of all Caterpillar products, 


Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR’ 


*Both Cat and Caterpiliar are registered t'edemarks 


This Caterpillar No. 6 Shovel handles 2-yard loads with ease. 


The Domor snow blower, mounted on a No. 12 Motor Grader, 
clears roads and base runways fast. 


A D318 Engine powers this Koehring dragline with |-yard bucket. 
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CARDS FOR 
CONVERSATION 


‘To find out how to route Long Distance calls a dial system needs 
lots of information —fast. ‘To provide it Bell Laboratories engi- 
neers developed a new kind of card file—one that dial systems 
can read. 

Punched holes on metal cards tell how calls should be 
handled. When a call arrives the dial system “asks” the “card file” 
how to proceed to a particular area. Instantly the appropriate 
instruction card is displaced so that its pattern of holes is pro- 
jected by light beams on a bank of Phototransistors. In a flash 
the Phototransistors signal switches to sct up the best connection. 


Cards are quickly changed when new instructions are needed. 


The “card file” will have its widest use in speeding Long 
Distance calls that are now dialed by a telephone operator and 
may one day be dialed by, you personally. It is another example 
of how Bell ‘Tclephone Laboratorics helps telephony to grow, 


as costs are kept down. 


Checking perforated metal card in Bell's new “card 
file” which uses Phototransistors to help route Long 
Distance telephone calls along the best routes. If 
the first voice-way is in use, a “detour” is swiftly 
found. The equipment is known in telephony as a 
“card translator.” 


New Phototransistor unit. Light entering the cylin 
der is focused by the lens on a piece of germanium 
that responds by generating current. Like the 
Transistor, the Phototransistor was invented in Bell 
Telephone Laboratories. 


ry BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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Here are 5 of the full line shown in this free booklet 


For the right costs and the right 
standards—put the right machine on 
the right job. Do you know that 
Hobart builds 25 models of dishwashers 





and glasswashers—fully and semi- 
automatic with and without Hobart 
Time Controls—little (2 ft. square) 
and big (29 ft. long, Flight-type con- 
tinuous racking)? They're all described 


and pictured in this booklet. 


Here’s your chance to improve serv- 
ice and control costs—with Hobart 
installations just right for you. Just 
use the handy coupon to get your free 
booklet with pictures and details of the 
great line of Hobart machines. Send 
it now! .. . The Hobart Manufacturing 
Company, Troy, Ohio. 


@ ae @) pg rt Food Machines 


Quality fo 
over 50 years The World's Largest Manufacturer of Food and Kitchen Machines 


THE HOBART MANUFACTURING COMPANY, Troy, Ohio { 
Attention: DEALER DIVISION 


[ | Please send me without obligation your new Dishwashing Machines Folder. 
[ ] Please have representative call with full information 


NAME 
BUSINESS 
STREET 


city 





Su bj CCT: Military 


Vehicle Procurement 


Tactical vehicles, as conceived by military engineers and executed by 
American industry, have long been widely acclaimed. Many people, 
however, do not realize the extent to which commercial-type vehicles 
are contributing to the efficiency of our military operations—and the 
ever-increasing use of such vehicles by our armed forces. 

Standard Marmon-Herrington A//-Wheel-Drive Ford Trucks suc- 
cessfully meet a wider range of military requirements than perhaps 
any other line of commercial-type vehicles. There are 71 4-wheel- 
drive and 6-wheel-drive models in the Marmon-Herrington Ford 
line—15 with cab forward. Gross vehicle weights range from 5,400 
Ibs. to 40,000 Ibs.—wheelbases from 101” to 233”—forward speeds 
from 4 to 10. Five rugged truck engines, ranging from 101 hp. to 
155 hp., assure correct power for maximum performance and oper- 
ating economy in each model. 

Marmon-Herrington A//-Wheel-Drive Fords are real dual-purpose 
vehicles. Off the road, they pack peak loads in the roughest kind of 
going—through deep mud, sand and snow, up steep hills and moun- 
tain grades. On good highways, they deliver express-speed per- 
formance—60 mph. and more. 

For a number of years now, many foreign countries have largely 
standardized on Marmon-Herrington A//-W heel-Drive Fords for their 
military needs. Today, literally thousands of these high-speed, high- 
performing vehicles are in military service throughout the world— 
performing reliably, efficiently and economically under the severest 
conditions of weather and terrain. 

Why not let Marmon-Herrington engineers give you the benefit of 
their long experience in adapting commercial-type A//-Wheel-Drive 
Fords to military requirements? No matter how perplexing your own 
problem may seem, the chances are strong that they can save you 
time, money—and headaches, Let's talk it over. 


MARMON-HERRINGTON COMPANY, INC. 


= 


Indianapolis 7, Indiana 


The Most Useful Trucks on Earth 
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Entering data into the records is relatively easy 
no matter what method you use. The difference 
shows up when it comes to getting the data out 
again—classified, distributed, totalled, listed—and 
compiled into usable form. 

Under most conditions this can be slow, costly, 
tedious work. Using IBM punched cards, how- 
ever, thousands of companies not only secure 


their reports in a far easier way, they also get 


' OUTDATED 
/ INFORMATION 


OR, 


CURRENT FACTS 


{ “ 
= 
Y 5 
A 
A 
. ¥ 


them faster—and the reports themselves are more 


informative. 

Why not look into the possibilities of IBM 
punched card accounting for your business? You'll 
have more effective control because your decisions 
will be based on current events—not past history. 


Tesok mane 











INTERNATIONAL BUSINESS MACHINES * 590 MADISON AVENUE, NEW YORK 22, N. Y. 
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“Bendix 


AlR-PAK 


offers the advantages of two 
braking systems in one unit 


alr power plus hydraulic actuation 


With Bendix* AIR-PAK you get faster brake action and more 
positive control, for here in a single, compact easy-to-install 
power braking unit are combined the well proven advantages 
of hydraulic brake action with an air brake system. 

Bendix AIR-PAK changes air pressure into hydraulic pres- 
sure by means of two directly connected pistons. Thus, a non- 
compressible column of brake fluid instead of air connects 
between the driver’s foot and the brake shoe. If in an emergency 
situation air pressure fails for any reason, or if braking is 
required before air pressure builds up, brakes can be applied 
instantly by foot power alone. 

AIR-PAK is the product of Bendix —world’s largest producer 
of power brakes and builder of Hydrovac*, the world’s most 
widely used power brake with over three million units in use. 

For truck manufacturers or operators interested in AIR-PAK, 
a descriptive folder is available on request. R66. 0.5. PAT. OFF. 


THE MOST TRUSTED NAME IN BRAKING 


BENDIX : Sivisicn © SOUTH BEND, INDIANA 


- 
Export Sales: Bendix internationo!l Division, 205 East 
42nd Street, New York 17, N.Y. Conadion Soles: Bendix- 
Edipse of Canada, Lid, Windsor, Ontario, Conede AVIATION ComponaTtion 
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This valve is a Sp 


B.. it needn't be! Valve clearance 
trouble, with resulting fuel and power 
waste, is easily detected by the Sperry 
Engine Analyzer. By using vibration 
analysis to check each cylinder under 
normal operating conditions, valve 
clearances can be adjusted for smoother 
engine performance. Result . . . engines 
develop full power—run cooler—use less 
fuel—last longer. 

Vibration analysis, exclusive with 
the Sperry Engine Analyzer, can be 
employed either in flight or on the 
ground. When using the Engine Ana 
lyzer, valve clearance can be easily 
checked at each inspection and over 
haul—a profitable procedure for airlines 
and executive aircraft operators. 


GREAT NECK, NEW YORK + CLEVELAND 


IN CANADA « 
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SPERRY GYROSCOPE COMPANY OF CANADA, 


In addition to vibration analysis, the 
Sperry Engine Analyzer also provides 
detailed ignition analysis. It imme 
diately and identifies 
irregularities in aircraft power plants 
either during flight or on the ground 
Aside from saving ground maintenance 
time, the Engine Analyzer enables 
the flight engineer to maintain proper 
times 


detects, locates 


operating conditions at all 
and prevents unnecessary Component 
replacements. 

Our nearest district office will give 
you complete data upon request 


PER 


* NEW ORLEANS « BROOKLYN e« 


LOS ANGELES e 
LIMITED, MONTREAL, QUEBEC 





endthrift 


SPERRY PORTABLE ENGINE ANALYZER 


a ‘ ne 
HER U.S. AND FOREIGN PATENTS 


GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION 


SEATTLE « SAN FRANCISCO 
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Here’s Up-To-Date Information 





on Permanent, Waterproof Bonding 


with PENACOLITE RESORCINOL ADHESIVES 


® Koppers has prepared an in- 
teresting new booklet which de- 
scribes and illustrates in detail the 
diversified applications of the five 
“Penacolite” Adhesives. 

Each of these adhesives excels 
in bonding applications which 
include prefabricated housing, 
television cabinets, water craft 
(from minesweepers to pleasure 
craft), barn rafters, aircraft, cross- 
arms for the support of high-ten- 
sion lines, etc. 

It will pay you to investigate 
popular, waterproof “Penacolite” 
Adhesives. Fill out the coupon and 
send for your booklet now. No 


obligation, of course. 


Koppers Company, Inc., Dept. O-113 
Pittsburgh 19, Pennsylvania 


Please send me your “Penacolite’’ Booklet 
Name 


Company 


KOPPERS COMPANY, INC., Chemical Division 
Koppers Building, Pittsburgh 19, Pennsylvania 


xorpcrs|] PENACOLITE’ RESORCINOL ADHESIVES 


W 





The original resorcinol, waterproof, room-temperature-setting adhesives 
® 
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HEN YOU ASK MIDLAND to produce 

a fabricated steel part for your product, 
a staff of tooling specialists in the engineering 
department goes to work designing tools, dies, 
and fixtures for the most efficient possible pro- 
duction line. And because of their experience, 
knowledge, and skill, you have assurance in 
advance that the end result will be a product 
of quality. Parts ordered from Midland are 
built exactly to your specifications and stand- 
ards, in the most economical way to be found. 


MIDLAND PRODUCES PARTS OF MANY TYPES 
Midland engineers operate in this way in 
both the Cleveland and Detroit Frame Divi- 
sions, where production includes automotive 
frames and stampings, as well as fabricated 
parts for any type of manufactured product. 


In the drafting room of Midland’s engineering 
department at the Detroit Frame Division, ex- 
perienced tooling specialists draw up plans for 
tools and dies. These will be incorporated into 
an efficient production line to build automobile 
frames for a new model. 


In addition, at its Detroit Power Brake Plant, 
Midland designs and builds power brakes and 
door control equipment for nearly every make 
and model of bus or truck. 

MIDLAND HELPS DEVELOP AND TEST NEW PRODUCTS 

If you require assistance in designing or re- 
designing a product, a Midland sales engineer 
is ready to give it to you. You also have the 
advantage of thorough testing facilities in 
Midland’s engineering laboratories. 

Whether your problem is production or de- 
sign — consult Midland — for quality and 
economy. 


THE MIDLAND STEEL PRODUCTS CO. 


DETROIT AND CLEVELAND 


o~ +4 LEX + 
v. 
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FABRICATED PARTS AND STAMPINGS FOR ANY PRODUCT— POWER BRAKE AND DOOR CONTROL EQUIPMENT 
ORDNANCE 
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today, you’re hardly aware of any SPi ED LiPAL * 


on surface broaching! 


“EF Of course we're talking about 
the new | LAPOINTE| ELECTRO-MECHANICAL DRIVE 
horizontal BROACHING MACHINE 


Enthusiastic approval of this new LAPOINTE BROACHING machine has been 
given by some of the best people — and best plants— in America! How? They 
said it with orders! 
These orders came, because some plants wanted the greater flexibility and 
versatility now available through the Dual Speed and Dual Cycle (patented) ' Ts, 
features; 
Some plants needed the higher production now possible in a modern high-speed 
broaching machine; te Datlett en 6 
And all plants were delighted to know about the longer strokes that were vy “4 S 
available, 100” to 180”, providing single pass broaching operations for close ra 
tolerance work. ’ 


—————— a ———— -_ 


— 


Tested in several big plants over a long period, the 
S:R:*H:*E LAPOINTE BROACHING MACHINE has 
already proved itself to be a safe, bigh-production machine 
for automotive and jet engine components especially. 


/ Af / 


/ / 7 ; 
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CHRYSLER 
IRTEMP 


IN 
NATIONAL 
DEFENSE 


4 


“Packaged” Air Conditioner 


Easily installed. Cools, dehumidifies, 
filters, circulates, ventilates. Six models 
2 to 15-H.P. capacities—to meet most 
cooling needs 


Machine Too! Coolant Cooler 


Keeps coolants in automatic machine 
tools at a constant temperature. Helps 
provide greater precision, higher pro- 
duction. Reduces friction heat. 


Chrysler Airtemp has won recognition as an outstanding factor in the national 
defense effort. By waging war against enemies of production, precision and perish- 
ables: uncontrolled dust, humidity and temperatures—Chrysler Airtemp is making 
a major contribution to the armament program. On all fronts—at home and 
abroad—in assignments that cover every application of temperature and humidity 
control, Chrysler Airtemp is serving with distinction. A complete range of prod- 
ucts enables Chrysler Airtemp to provide the answer to production problems 
involving control of indoor atmospheric conditions. 


Room Air Conditioner 
Fits in window, cools, filters and circu 
lates fresh outside air. ideal for offices, 
hospital convalescent rooms, workshops 
or other small creas. 


Chaysker 


HEATING + AIR CONDITIONING 
for HOMES, BUSINESS, INDUSTRY 


Airtemp Division, Chrysler Corporation, Dayton 1, Ohio 
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Central Station Unit 


For large installations, This unit forms the heart of many off 
conditioning, cold storage and other temperature and humidity 


control systems. 
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MEMBERS OF THE 
BLAW-KNOX “FAMILY” 
AND SOME OF 

THEIR PRODUCTS 


Blaw-Knox Equipment Division 


Blawnox, Pa 


Concrete Road Paving Machinery 
Clamshell Buckets 

Contractors Equipment 

Gas Conditioning Equpment 

Open Steel flooring 

Radio, TV and Transmission Towers 


. 
° ’ 
os Stee! Forms for Concrete Construction 
. e Chemical and Process Equipment 
Water Cooled Equipment for 
High Temperature Furnaces 
. * 7-_ 
ND 


Buflovak Equipment Division 
Buffalo 11, New York and Mora, Minn 
Machinery for the Chemical and Food 
Processing Industries 


f 
° ° aS 
LB \ Specialized Machinery for the Doiry industry 
4 Chemical Plants Division 
: Pittsburgh 30, Pa 
. 
The 





Complete Plants for the Chemica! and 
Process Industries 


Foote Construction Equipment Division 
Nunda, New York 


Black Top Road Povers 
Concrete Road Povers 


A 


A 


“ 


Lewis Machinery Division 


... 8 batt of the Elaw-Khox fob” : 
Yor OU Armed A 7COP Roting Mite ond Auaiiery Machinery for 


National Alloy Division 


Blawnox, Po 


Alloy Stee! Castings for Extreme 


Since the early days of wireless telegraphy Blaw-Knox Scopesateren, Eavadan and 
Corrosion Resistance 
antenna towers have helped lengthen the range of / ; 


~ 


Power Piping and Sprinkler Division 
Pittsburgh 33, Pa 
Prefabricated Piping Systems for High 
Pressures and Temperatures. Pipe Nangers 


military communications—even to the point of 
transmitting signa!s around the globe. / 


—" 
-_ 
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Automatic Sprinkler Systems for 
Fire otection 


=. 
y 
{ 
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Relying upon our long experience in this field, the Armed 
Forces use Blaw-Knox Towers that range from collapsible 
mobile units and cross-country relays to “‘cloud scrapers” 
that report the weather from bleak Arctic outposts. 





Rolls Division 
(Pittsburgh and Lewis Rolls) 
Pittsburgh |, Pa 


=. 
AX 


~ 
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Rolls for Steel and Non-Ferrous Rolling Mills 


Union Steel Castings Division 
Pittsburgh |, Pa 
Heovy Stee! Castings 


— > ; ———eEeEEEE~ 
BRANCH OFFICES: 


Birmingham 3, Alabama 


><; 
4 
Vas 


This engineering know-how is duplicated by many other 
Blaw-Knox products and services which step up 
production, performance and profits in such industries as 
—Chemical and Food Processing, Gas and Petroleum, 
Plastics, Ferrous and Non-Ferrous Metals, 

Construction, Public Utilities. The right hand column 
indicates the scope of Blaw-Knox. On request, we will be 
glad to send you descriptive literature about any 
product or service. / 
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Chicago 3, Illinois 

Philadelphia 3, Pennsylvania 
New York 17, New York 

San Francisco 5, California 
Washington 5, D. C. 

Tulsa 1, Oklahoma 

Export—New York 17, New York 
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HOW TO OFFER AIR SUPPORT 
when target is not seen 





Our Aircraft 











Blinding rain! Darkest night! Obscuring clouds! One of these 
conditions . . . or all three combined . . . deter planes from 
seeking out and destroying enemy strong points in support 
of friendly front line troops. That’s why the Ford Instrument 
Company was called in by the Navy to design and build 
compact, airborne equipment to do this job. 


This is typical of the problems that Ford has been given 


You can see why a job with Ford Instrument offers young 
engineers a challenge. If you can qualify, there may be 
@ spot for you in automatic control development at Ford. 
Write for brochure about products or job opportunities. 
State your preference. 


374 


Friendly Troops 


by the Armed Forces since 1915. For from the vast engineer- 
ing and production facilities of the Ford Instrument Com- 
pany, come the mechanical, hydraulic, electro-mechanical, 
magnetic and electronic instruments that bring us our “to- 
morrows” today. Control problems of both Industry and the 
Military are Ford specialties. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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HERE’S WHAT TDA PARTS INTERCHANGE- 


MILITARY SUPPLY AND MAINTENANCE 


PLANTS AT: DETROIT, MICH ° 


* Interchangeability 


Keeping an army on the move poses constant 
problems in vehicle maintenance and parts supply. 
TDA, working in close cooperation with the 
Armed Services to solve these problems, has de- 
veloped the new TDA STRAIGHT-LINE DRIVE 
with top-mounted double reduction final drives 
for military vehicles with the greatest degree of 
parts interchangeability ever achieved. 


Te REET 


ABILITY MEANS TO 


OFFICERS 


A simpler logistics problem of stowage and 
palletizing. 

Fewer different parts in stock bins—of vital 
necessity to the military supply officer who 
must maintain a warehouse on wheels. 

Far greater ease of maintenance 

Fewer records of parts and service operations 
to maintain 

Reduced personnel training time in operation 
and maintenance. 

More personnel made available for other duty. 
Faster availability between manufacture and 
use. 


SPSS EEE eee EE ee 


OSHKOSH, WIS e UTICA, N.Y 
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key to better logistics 


For example, on the TDA-equipped 2'4-ton 6x6 
truck, final drives in al/ three axles are identical 
and interchangeable! There's only one type of 
shaft for four different locations. One type of hous- 
ing for two different rear axle locations. One type 
of universal joint flange for nine different loca- 
tions. To make a long story short, there are 22.8° 
fewer different parts in the running gear of the 
TDA-equipped 214-ton 6x6 than the World War 
Il truck of the same type! 


Careful planning, sound engineering and close 
cooperation like this are helping to produce better 
military vehicles for a stronger America 


waesMecepte A . p Standa wd |Z 


n 
TIMKEN-DETROIT AXLE DIVISION 


ROCKWELL SPRING & AXLE COMPANY 
Detroit 32, Michigan 


WORLD’S LARGEST MANUFACTURER OF AXLES 
FOR TRUCKS, BUSES AND TRAILERS 


ASHTABULA, KENTON AND NEWARK, OHIO” « 


NEW CASTLE, PA 
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The increasing use of the Evans DF Loader reflects the 


for Greater Strength progress of railroads toward more efficient material 
handling methods. 
with Lighter Weight “*""""" 


In the DF Loader there is high strength with minimum 
weight through the use of N-A-X HIGH-TENSILE steel. This low- 


Ld 
in modern alloy steel has 50% greater strength than mild carbon steel, 
with greater resistance to corrosion with either painted or 


material handling equipment jy jsinied surfaces 


You can get the same results as Evans. Your product can 
be made stronger, lighter in weight and longer-lasting, when 
you specify N-A-X HIGH-TENSILE steel. 











The “Wonder Bar,” a section of which is shown at left, 
is a vital part of the Evans DF Loader. It is a wooden 
bar reinforced by a Z-bar made of N-A-X HIGH-TENSILE. 


NAILABLE STEEL FLOORING 
for boxcars, flatcars and gon- 
THE EVANS DF LOADER is a dolas is made of N-A-X HIGH 
product of Evans Products TENSILE steel, and is a prod 
Co., Plymouth, Mich. DF means uct of Steel Floor Division, 
Damage - Free, Dunnage-Free. Great Lakes Steel Corporation. 


The “Wonder Bar,” when locked into place, secures 
all kinds of lading. It is strong enough to resist 
shifting load stresses in moving boxcars, yet so light 
that one man can lift it into position. The DF Loader 
provides real operating economies for both railroads 
and shippers. 


Another modern product for efficient transportation 
equipment is Nailable Steel Flooring, also made of 
N-A-X HIGH-TENSILE steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division z Ecorse, Detroit 29, Mich. 


NATIONAL STEEL sly CORPORATION 


Engineering data on these produc’s available 
upon request to the manufacturers, 
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REMARKS Perhaps you can improve 
your product == with Bundyweld Tubing. 

For instance, you can end tubing-leakage 
worries. Or make your product lighter and 
| Stronger. Perhaps you can bring produc- 
tion costs down, too. Talk things over 
with our engineers. 





_. a. (TE to us for catalog or for specific 
‘tices information on your problem. BUNDY 


TUBING COMPANY, DETROIT 14, MICH. 


\ 


‘ 
, nr Drop in to see us at our exhibit in the Eighth Aill-industry Refrig 
eration and Air Conditioning Exposition in Cleveland, Nov. 9-12 














or 


eee mae eee 
leakproof Lightweight 
High thermal conductivity Machines easily 

* High bursting point Takes plastic coating 
High endurance limit Takes plating 
Extra-strong Bright and clean 
Shock-resistant No inside beod 
Ductile Uniform 1.D., O.D, 
DOUBLE-WALLED FROM A SINGLE STRIP 


{| A=. 
WHY BUNDYWELD I{S BETTER TUBING —* . 
| \ 








< 


> NOTE the exclusive 
sizes oP \ patented Bundyweld 
To ¥g 0.0. A b | 
q , eveled edges, which 
afford a smoother 
' joint, absence of bead 
Bundyweld starts as continuously rolled and passed through Bundyweld, double 51288 UP and less chance for 
@ single strip of twice around later @ furnace. Copper walled and brazed To %’ 08 
copper-cocted steel ally into a tube of coating fuses with through 360° of wall - any leakage. 
Then it's uniform thickness, stee!. Result contact 
Bundy Tubing Distributors and Representatives: Cambridge 42, Mass: Austin-Hastings Co., Inc, 226 Binney St. @ Chattancoge 2, Tenn. Peirson Deakins Co, 823-824 Chattanooga 
Bonk Bidg. @ Chicago 32, Ill: Lapham-Hickey Co, 3333 W. 47th Place © Elizabeth, New Jersey: AB. Murr ay Co., inc. Post Offic ce Box 476 © Philadelphia 3, Penns Rutan & Co. 
1717 Sansom St. © San Francisco 10, Calif: Pacific Metals Co. itd, 3100 19th St. © Seattle 4, Wash: Eagle Metals Co, 4755 First Ave. South ¢ Toronto $, Ontario, Canada 
Alloy Metal Sales, Ltd, 181 Fleet St, East . Bridgeport, Conn.: Korhumel Steel & Aluminum Co, 117 E. Washington St . los Angeles 58, Calif: Tubesaies, 5400 Alcoa Ave 
Bundyweld nickel and Monel tubing is sold by distributors. of nickel and nickel alloys in principal cities. 
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You will Dump High Costs, too.. 


. .. when you install the Dempster-Dumpster 
System of Bulk Materials Handling 


Manufacturers over the nation have learned by one Dempster-Dumpster, are only a few of 


to eliminate the costly and inefhicient method of the many available or that can be built to meet 


handling bulk materials with conventional dump your needs. The Dempster-Dumpster, operated 


trucks, drivers and loading crews. You can equip by only one man, the driver, serves scores of con 


one truck with a hydraulically operated Demp- tainers . . . one after another, as shown below. 


ster-Dumpster. Then, inside or outside buildings You eliminate trucks standing idle. You 


at convenient accumulation points, you simply 
place detachable Dempster-Dumpster Containers, 


in capacities up to 4 times that ot conventional 


eliminate re-handling of materials. You eliminate 
loading crews. You increase efficiency, sanita- 


tion and good plantkeeping with this Dempster- 


dump truck bodies, with each designed to suit Dumpster System—the lowest cost method of 


the materials to be handled—be they solids, bulk materials handling ever devised. Write to 


.. hot or cold... bulky, light 


= 
a 
Ns 
4 
Td 


liquids or dust . us for complete information. Manufactured ex- 


or heavy. Containers shown at left, all handled clusively by Dempster Brothers, Inc. 


ie 


7 n {4 
Upeleayg 0 


PICK UP “ 


DEMPSTER BROTHERS, 9113 Shea Bldg., Knoxville 17, Tennessee 
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This trade mark on rockets, shells, fuzes 


and other ammunition metal components 
assures the armed forces of highest quality, 


delivery as promised and fair price. 


HECKETHORN MANUFACTURING AND SUPPLY COMPANY 


LITTLETON, COLORADO 


Contractors to the United States Armed Forces for Rockets, Shells, Fuzes, Research and Development 
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Start right with 


dele @ aaa 3 


and cut the cost of parts 


I hie perioral of | 

| Ibin | due to the miet hon 
emploved to produce 
distinctive method radicall 
different from the conventional 
ones used to cold finish tubn 

The superiority of the tubes thus 
produced results in better surface 
finish, superior machinability and 
improved mechanical properties 
All of which means lower costs to 
machine or form ring shaped and 
tubular parts. In some cases costs 
an be cut-in halt. So it pays to 
Start right with Rockrite, to 
make parts that are rght— from 
start to finish For more 
information write for Bulletin R2 


/ 


4 


Wallington, New Jersey 


| | 
3 
2 
/ / | 














1. Tapered Tubes. Maximum 
OD at large end—5'A“*. 
Available with straight taper or 
stepped, with wall thickness 
uniform or tapered. 


2. Closed End Tubes. Maximum 
OD 5’%2"**. Closed by electric- 
resistance heating and spinning 
against o suitably formed die. 
Preserves close tolerances. 
Produces good finish. 


3. Rockdrawn Tubing. OD 4” 
to 1%". Lengths up to 65 ft. 
Quantities as low as 1250 ft. 
Rockrite close-tolerance tubing, 
cold drawn to small sizes, in 
small lots. Ideal for hydraulic 
lines. Has all three essentials 

for cold forming. 


4. Inside Upset Tubing. 
Maximum OD 5'4"*. Maximum 
length 65 ft. Maximum taper 
leading to offset portion, 

7 degrees. 


5. Flared Nozzle-End Tubes. 
Maximum OD 5'4"**. Surface 
finish and tolerances much 
closer than attained by usval 
hot-forming methods. 


6. Cylinder Tubing. OD 2” to 
5'"*. Superior inside surface, 
no scoring, with low RMS 
rating. Ready to be cut to 
length and used as is with 
soft-packing pistons. Permits 
standardization of hydraulic 
ond pneumatic cylinder parts. 


7. Heavy-Wall Tubing. Sizes 
%" to 542" OD*. Wall 
thickness tolerances less than 
half those of commercial tubing. 


8 & 9. Special Bore Tubing. 
Maximum OD 5'4"*. Bore 
shapes ovailable—square, 
triangle, hexagonal, gear or 
spline, and numerous others with 
very slight radius at corners. 


* Moximum OD will be increased 
to 17” in 1954. 


** Maximum OD will be increased 
to 10” in 1954, 


) ROCKRITE® 


ep 


2 TUBING 








MR 





Lead coils were being used by a pro- 
ducer of automobile components to 
heat “dragout” chromium plating solu- 
tion in a concentrating tank. Because 
of severe corrosion, the lead coils were 
either being repaired or replaced every 
month. This was costly not only in 
equipment and labor but even more so 
in downtime. 








As “headquarters” for coatings for 
metals, United Chromium was asked 
what could be done. The Unichrome 
Man urged installing a Unichrome tan- 
talum heatiny coil (which is more than 
just acid-resistant — it’s acid-proof). 


A half year told the story. No more 
breakdowns, The coil paid for itself in 
six months. At year’s end, savings 
totalled to almost twice its cost — and 
the coil is good for years more of such 
trouble-free service. 





MORE WAYS UNITED CHROMIUM HELPS CUT COST OF COATING METALS 
~ 


Le Ss | 
~~ No cyanide : Expense of new Maintenance 


JA "+ ...mo disposal cost >, tanks avoided ; money saved 

et 4 Problem of waste Acompany, needing Yt A plant insulated 
Ay cyanide disposal is more capacity to and coated plating 

serious one. Con- plate increased cut- barrels with rubber. 

taining no cyanide, the versatile lery production, found that using When a Unichrome Plastisol Com- 

Unichrome Copper Plating Solution Unichrome SRHS Chromium Plat- pound was used instead, it not only 

has enabled companies to save on ing Bath speeded up plating output cost less to apply, but also lasted 2 

i a equipment and cost without need for extra equipment. times longer. 

of disposal, 


morn GNDSMME | Parte ices 


United Chromium offers you the advantages of: (1) 25 years of special- 


” 
U ichrome Man ized experience in metal finishing; (2) Wide experience in both organic 
“The " and plated finishes; (3) A diversified Jine of products for decorative and 
functional finishing — including plating processes, protective coatings, 
chemical conversion coatings for zinc; (4) Thinking geared to cost-cut- 

ting, product-improving possibilities. 
We'd welcome an opportunity to help you “Finish it better AND SAVE.” 


call in 


UNITED CHROMIUM, INCORPORATED 00 cast 42nd St., New York 17, N.Y. 


Waterbury 20, Conn. * Detroit 20, Mich. + Chicago 4, Ill. + Los Angeles 13, Calif. in Canada: United Chromium Limited, Toronto, Ont. 
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more and more service shipments | 
90 WIREBOUND 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 

of Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well 
qualified to supply containers that meet government 
requirements for parts, equipment, over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed 
Service shipping specifications and have the experience, 
technical know-how and testing facilities to produce 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 





Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 
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1 6427 TRANSPORTATION ENGINE 
163 BARE ENGINE HORSEPOWER AT 2600 RPM 


For more than 50 years, Continental has been 
engineering power plants to do more useful 
work per pound of engine weight, and building 
them to run longer with less time out for repairs. 
Materials flow more steadily and at lower ton- 


mile cost, when they move to the job in trucks 
with dependable Red Seal power. And the 
range of the Red Seal line — 28 basic models, 
Diesel and gasoline—assures exactly the right 
engine for every commercial transport job. 


: waned , 
[ontinental Motors [orporation 








MUSKEGON, MICHIGAN 


1819 BROADWAY, NEW YORK 23, NEW YORK « 6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS « 3817 S. SANTA FE AVE. LOS ANGELES 58, CALIF 
$10 S. BOSTON ST., ROOM 1008, TULSA, OKLA « 1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA 
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Electrocieaning 
zinc die castings 


No. 95 HAS CUT OUR 
CLEANING REJECTS 
BY MORE THAN 90%, 


Estimates a h 4 Manufacturer 


f Oakite Spe. 


ardware 
turer who found 
geet s 

; antages” in the use of Oakite 
OMposition No, 95 for condit 
Ing zinc-base die ¢ 


plating. 


manufac- 
other “very fine 


ion- 
astings before 


We help our customers 
write success stories 


kite Technical Service os rrepeceriae use 
akite methods to help thou- 
netal-cleaning jobs 
ations. 

ppreciation— 
as a 


Every day 200 Oa 
Oakite cleaning ™ 7 
sands of Oakite customers accomplish 
that are important parts of big —— ops 
wi Ww W a 
When a busy customer sends a few ae $0 a 
like those quoted on this page—we lool on = 
success sentence that we have helped him wri 
‘O- 
in his success story. And we feel proud of our « 
ir 
authorship. 


How about your su 
the coupon, we'll be glad to te 


help. 


aterials and O 


ccess story? If you will mail 
il you how we can 


go INDUSTRIAL Cy, 
ait 4Nin, 
ac’ G 


OAKITE 





Pt a1046 5 

14F Rector St., New York 6, N. Y. 
Tell me about Oakite methods for the indicated jobs: 

C2 Tank cleaning 

CD Machine cleaning 

CZ Electrocleaning steel 


C Barrel cleaning 
(CD Burnishing 
C Rust prevention 


ZC Pickling, deoxidizing 

C Pre-paint treatment 

C Paint stripping 

CD Steam-detergent 
cleaning 


CD Electrocleaning non- 


C Treating water in paint 
ferrous materials 


spray booths 


D atso send me a Free copy of your booklet “Some good things to know 
about Metal Cleaning.” 


Name 


Compan y 
wddress 
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NATIONAL 
TECHNICAL 
CENTER 


_ii—"* 











Building for your future... 


Newest physical testing machinery .. . latest 
electronic test devices ... a new building de- 
signed for their efficient use . . . railroad car 
impact test tracks—that’s the new National 
Technical Center where tests and research on 
castings will be carried out. 

The Technical Center’s facilities are avail- 
able to you manufacturers and railroaders who 
seek new facts and data on the strength and 
weakness of castings used in your products. 

We invite your inquiry for discussion of 
possible assistance the National Technical 
Center can give you. Write for descriptive 
bulletin on test facilities and equipment. 


NATIONAL 


MALLEABLE AND STEEL aS 
CASTING Ss COMPANY 


A-B2N6 Cleveland 6, Ohio 
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NEW ATOMIC MONITOR 


rhe first “packaged” automatic control 
system to monitor the operation of atomic 
piles and their related processes elec- 
tronically has been successtully designed 
by the Minneapolis-Honeywell Regulator 
( ompany 

The system will include a multiplicity 
of electronic instruments—amplifiers, 
eryvoamplifiers, recorders, controllers, and 
servomotors—which will automatically 
regulate the rate of power generation of 
the nuclear reactors at predetermined 
levels. Essentially this is done by auto- 
matically regulating the reactor’s control 
rods, which are analogous to an automo- 
bile’s throttle 

Che new system provides robotlike safe- 
guards against dangerous operating con- 
ditions. The new reactor control system 
will be especially valuable when linked 
to other automatic equipment to make 
feasible the conversion of nuclear energy 
into electrical power by private industry. 

rhe initial function of the new reactor 
control system is to guarantee a “safe 
start-up” of the chain reaction. This re- 
action Commences when the nucieus of a 
uranium atom is split under neutron 
bombardment. As it splits it releases more 
neutrons. These, in turn, split additional 
nuclei, releasing more neutrons, thus pro- 
ducing a chain reaction. To sustain this 
reaction a specified number of neutrons 
must be liberated each second 

\s the control rods are removed to 
begin this chain reaction, a neutron 
sensitive detector in the reactor itself 
sends out tiny “pulses.” These are picked 
up by an electronic amplifier—one pulse 
for each neutron detected by the chamber 
\nother electronic device counts these 
pulses, totaling them on a digital register 

The operator, by determining the num 
ber of pulses occurring each second (or 
any given period of time) knows the rate 
at which the reaction is increasing and 
adjusts the control rods accordingly 

As the reaction increases, still another 
electronic instrument, a counting rate 
meter, integrates these pulses, translating 
them into voltage readings proportional 
to the number of pulses detected per 
second [he over-all effect is to provide 
the operator with an automatic means ot 
sensitively regulating the early stages of 
the chain reaction 

During this entire start-up process, and 
after the proper operating level has been 
reached, other electronic units in the con- 
trol system are continually monitoring 


the reaction. For example, one series of 
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is CORROSION RESISTANCE 


... your problem? 


CORROSION RESISTANT UNITS 
Long experience in the development of precision instruments Ketay offers a complete line of Corrosion 


R tI ts, f f which ic- 
enables Ketay to manufacture Synchros, Servos and Resolvers cued chuun Deum Gahan aaaran” 


to meet the cycling humidity requirements of MIL-E-5272 @ Synchro, Size 23, Frame O.D. 2.250”, 
26 V and 115 V 400 & 60 Cycles. (Trans- 


As a leader in the use of corrosion resistant materials mitter, Receiver, Resolver, Differential, 
- ‘ Control Transformer) Also available in same 
in Synchros, Servos, Resolvers, Control Equipment and frame size: Servo Motor—115 V 60 Cycles 


related instruments, Ketay has enormously broadened @ Synchro, Size 15, Frame O.D. 1.437", 
: ° 26 V and 115 V 400 Cycles. (Transmitter, 
their usefulness for both the government and industry. Receiver, Resolver, Differential, Control 


Transformer) Also available in same frame 


Ketay has built an outstanding record as originators size: Servo Motor Mk 7—115 V 400 Cycles. 


: . ar . . . @ Synchro, Size 11, Frame O.D. 1.062", 
of units to meet individual specifications. Ketay engineers 26 V and 115 V 400 Cycles. (Transmitter, 


will be glad to discuss your requirements. Receiver, Resolver, Differential, Control 
Transformer) Also available in same frame 
size: Servo Motor Mk 14-——1!15 V 400 Cycles 


@ Synchro, Size 10, Frame O.D. .937", 
26 V 400 Cycles. (Tranernitter, Receiver, 


' ~. Resolver, Differential, Control Transformer) 
meee ee ca y ’ Also available in same frame size: Servo 
Motor—26 V 400 Cycles 
MANUFACTURING CORPORATION Send for illustrated Catalog today! 


Executive Offices West Coast Sales DESION 
555 Broadway * 12833 Simms Avenve DEVELOPMENT 
New York 12, N. Y. Hawthorne, California MANUFACTURE 





«+ Of precision instruments 
Kinetix instrument Division « Marine Division « Pacific Division « New York Division « Research & Development Division components, systems. 
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nless Stoel WELDING 


ey eg ig to rs ‘ta Roa Dev 6 aR 


~ 
RODS 
ELECTRODES 


How Do You Buy lt? 


@ No matter how you buy stainless steel welding wire—on reels, 
in coils, or packages of rods or electrodes— PAGE can supply you in 
a variety of analyses. 


AC-DC Electrodes— 2" Durning even at lower 


heats. Slag is clean and easily 


Gas Welding Rods removed. Coating resists crack- 


ing right down to short stubs. 
Your choice from a complete line for every type of stainless welding. 


for Inert Gas Welding 


Six Page-Allegheny stainless grades in .035”, .045", and .0625” 
diameters. Precision thread-wound on 25-lb. non-returnable reels 
to fit popular arc welding machines. 


for Submerged Are Welding 


PAGE stainless in wire diameters from 1/32” to 5/16", plain or 
copper coated. In layer-wound coils, 22” or 24” mill coils, or 200-Ib. 
returnable steel reels. 





Write our Monessen, Pennsylvania 
office for literature and prices 











PAGE 


Welding 
PAGE STEEL AND WIRE DIVISION Electrodes 
AMERICAN CHAIN & CABLE Rods 


r _)/ Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Wire 
Philadelphia, Portland, San Francisco, Bridgeport, Conn. 


Atomic Energy 


electronic amplifiers and recording instru 
ments monitors the reaction for too rapid 
a rise in power level. If the units detect 
any abnormality they immediately shut 
down the reactor. Another series of 
amplifiers acts to prevent the power level 
from going too high. Should this occur 
they also will shut down the reactor im- 
mediately 

Once the reactor is safely started and 
at the desired operating level, a_ final 
control series takes over to regulate con 
tinuously the chain reaction at previously 
determined levels. To accomplish this a 
specially developed instrument, called an 
electrometer, records the power level, 
signaling servoamplifier units. These units, 
linked to special servomotor equipment, 
will automatically adjust the control rods 
to regulate the nuclear reaction 


BIGGEST SYNCHROTON 


Europe's biggest proton synchroton 
the second largest in the world—is now 
in test operation at Birmingham Univer 
sity, England, according to a recent state 
ment by Professor of Physics P. B 
Moon who has been in charge of the 
team of about twelve physicists and en 
gineers engaged in building the machine 
for the past seven years 

It is hoped that the machine, which 
has a magnet weighing 1,000 tons and 
measuring 32 feet in diameter, will speed 
up protons to about 90 per cent of the 
velocity of light, giving them an energy 
of about 1,000 million volts, compared 
with the 10 million volts achieved by the 
university's existing cyclotron. Energies 
achieved m operation already amount to 
250,000,000 volts 

The machine will be used for research 
in nuclear physics, particularly for repro 
ducing in the laboratory some of the 
processes of cosmic radiation. Researches 
are in the field of pure science and have 
no connection with the atomic bomb 

Cost of construction of the synchroton 
was around $700,000, most of it provided 
from Britain's Department of Scientific 


and Industrial Research 


COLLEGE REACTOR 

The North Carolina State College of 
the University of North Carolina and the 
\tomic Energy Commission have signed 
an agreement which opens the way for 
immediate operation of the first univer 
sitvy-owned nuclear reactor in the Nation 

Through the contract the AEC will 
loan North arolina state College 
enough fissionable uranium 235 to fuel 
the college's “Raleigh Research Reactor.” 
recently constructed in a new building 
on the campus 

Provision of the fissionable material, or 
fuel, for the new reactor culminates a 
project vhicl has been under Way since 


June 1950 when the college, under con 
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when you buy presses... 


take a close look at 
CONSTRUCTION 


DANLY’S extra-rigid precision construction decreases deflection 





Ol TUBE 
—— and assures slide alignment and accurate closure. Dies wear longer 
ALUMINUM | and can be built to closer tolerances . . . stamped parts stay within 
BRONZE F , 
BUSHING ™ tight quality control limits for longer production runs at higher 


operating speeds . . . quality control is easier and less costly 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


WRIST PIN 





WRIST PIN SUPPORT 


ADJUSTING SCREW 


The Danly slide adjustment mechanism is typical of Danly 
precision construction. This cutaway view shows how the 
wrist pin is center supported to eliminate bending and how 
the entire upper assembly is retained within full length 
vertical guides, permitting closer, longer wearing machine 
fits at the wrist pin joint. 


MECHANICAL PRESSES 50 TO 3000 TONS 
HYDRAULIC METALWORKING EQUIPMENT 


View of Danly 600 ton Single 
Action Straight Side Press. Note extra-long 
oil lubricated gibs, 


Tt rotts Cesd to nu) ay DANLY PRESS! 


&G € & 


Single Action Autofeed Underdrive Gap Frame Double Action 
Straight Side Single, Double Straight Side 
Triple Action 





X MARKS 
YOUR 
TARGET 


OFFICIAL U.S. NAVY PHOTO 


Airborne equipment for 
Navigation, Communication, 
flight control—or accurate 
target spotting . . . these and 
practically all other essential related 
necessities of air-war operations are 
provided through magnetic core units of 
special properties and highest mechanical 
excellence. Where electronic computer cores, 
magnetic amplifier cores and servomechanism 
motor cores are required consult 
Magnetic Metals Company. 
Write for BULLETINS 53H and 531 for more information 
on such specialized applications. 


MAGNETIC METALS 
GomMPANY 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 2ist STREET - CAMDEN 1, N.J. 


Atomic Energy 


tract to the AEC, initiated design and 
construction of a low-powered research 
reactor. 

The building to house the reactor was 
completed at Raleigh in May 1953, with 
construction and assembly of the reactor’s 
components finished since that time. The 
reactor assembly is now complete, and 
most of the preoperational testing also 
has been completed Loading of the fuel 
and initial operation of the reactor will 
begin as soon as the fissionable material 
is received from the AEC. 

The reactor was designed and built 
completely with university funds available 
to the college and consequently is owned 
by the institution 

One of its major purposes will be to 
supply reactor experience to under 
graduate and graduate students in nuclear 
engineering, a new curriculum initiated by 
the college in 1950. During the coming 
academic year the college expects about 
120 students to enroll in nuclear engineer 
ing. There were 110 students in this 
curriculum last year 

\ program of research on the reactor 
itself is scheduled for the first year of its 
operation, after which the emphasis will 
shift to the use of radiations and radio 
active isotopes produced by the reactor in 
numerous research activities of the col- 
lege and neighboring institutions 

he reactor project is under the tech 
nical direction of Dr. Clifford K. Beck, 
who is also head of the college’s physics 
department. Dr. Beck was associated with 
the atomic-energy program from 1942 
until 1949 when he accepted his present 
post 

North Carolina State was the first edu 
cational institution to approach the Com 
mission with a proposal to design, build, 
and operate a research reactor, and its 
proposal was the first one approved by 
the agency. Since that time, several other 
institutions have proposed similar projects 
which are under consideration, 

In making the _ fissionable material 
available to the college on loan, the Com 
mission acted under the Atomic Energy 
Act of 1946, which permits the distribu 
tion of such materials for research and 
development activities and for medical 
therapy. 

Before approving the loan, the Com 
mission assured itself that the reactor 
would be used in a well-planned research 
program. In operating the reactor, the 
college must also comply with certain 
health, safety, and security requirements 
established by the Commission 

The loan agreement will extend until 
June 30, 1954, and thereafter will be ex 
tended automatically on June 30th for ar 
additional year, unless one of the parties 
notifies the other, before April Ist of any 
year, that it wishes to terminate the con 
tract on the next June 30th 
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ower 


writes earth-moving success story 


In 1949, Roy Kohl was a basement 
excavating contractor in Ohio. During 
the last four years he has changed his 
operation and has moved more than 
2% million yards of ore, earth and clay 


on many types of big jobs. 


His success story is built around the 
operation of 5 tandem-engine Euclid 
scrapers. The tandem-engine applica 
tion—one pulling and one pushing—was 
made possible by Allison Torematic 
Drives which synchronize the power 
of both engines through a simple 


control. 


Kohl, like other operators, has found 
that Allison matched Torque Con 
verters and hydraulic Transmissions 
contribute many ways to the more suc 
cessful use of heavy-duty equipment 


Most important, of course, is the ease 


One cf Roy Kohl's five scrapers hauling @ 24-yard load at Lockbourng Air Force Base. On this 
212,000-yard job, the scrapers load in 90 seconds and travel to the spreading site at 30 mph. 


of operation; the engines’ ability to 
work at peak efficiency and the cush 
ioning effect which eliminates harmful 
shock on engines and the entire drive 


line. 


Kohl reports his “Eucs” operate under 
all conditions, and climb up to 50% 
grades under full load. The five units 
now average over 2,000 hours a year 
His first scraper moved more than a 
million yards without any major main 


tenance on Converter or Transmission. 


Your dealer can give you more infor 
mation about low cost equipment main 
tenance where Allison Toromatu 
Drives are installed or you may wish to 


write Allison direct for full particulars. 


ALLISON DIVISION OF GENERAL MOTORS 
Box 894-00, Indi polis 6, Indi 





FIRST MATCHED UNITS BUILT BY ONE MANUFACTURER. 


CENERAL 
MOTORS 


November-December 1953 








ALLISON 
TORQMATIC DRIVES 


Unbeatable Team for Maximum 
Operating Economy 


* Quick-shifts at full throttle with finger 
tip hydraulic control 


* Holds power to load at all times—no 


clutch pedal to push--no gearshift guess 


* Cuts maintenance cost by absorbing 
shock — eliminates engine lugging — pro 


longs equipment life 


* Only torque converter-transmission 
team designed to work as a unit and 


built by one manufacturer 





HMbuon TORQMATIC DRIVES 


! 
a- 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES * TRUCKS * TRACTORS 


SCRAPERS * SHOVELS © DRILLING RIGS 
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Weapons Research 


The Demands Are Great in Peace As Well As in War 
8 


research and 


OW big a 


development program is it wise 


military 


for our country to have? 
There 


aspec ts ot 


are fringe aspects and basic 
The 


former are widely publicized while the 


this vital problem. 


latter tend to be overlooked. 

In the fringe or peripheral category 
are such questions as how the several 
new Assistant Secretaries of Defense 
are going to fit into the defense picture 
and whether it will be possible to weld 
them into an eflective team, not only 
on the Department of Defense level 
but, more particularly, in their relation 
ships with the military departments. 

It will take time to work out satis 
factory answers to these questions, but 


the good will and common purpose of 


all concerned assure eventual success. 


It is tremendously heartening to know 
the detense 


that there are already in 


program so many very fine and very 


competent people who have a deter 


mination to make the system produce. 


The Main Problem 

But these are fringe considerations. 
When we dig into the main problem 
regarding the proper size of our mili 
and development pro 


tary research 


and in war, and in 


gram, mn peac S 


terms of maximum security at the 


lowest possible cost to American tax 
payers, we find that the main problem 


breaks 


technical 


immediately down into ques 


tions about manpower, the 


budget, approval of planned obliga 
tions, and similar matters. 


é 
= 


“EASY 
word as the Marines’ 
lightweight truck, the Mighty Mite, 1s 
transported easily by helicopter dur 

(Marine 





the watch 


DOES IT” ss 


new powerful 


ing recent demonstrations 


Corps photo ). 
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Donald A. (Quarles, whose 
photograph appears on the front 
cover of this issue, was formerly 
vice-president of the Western 
Electric Company and president 
of the Sandia Corporation. He 
became Assistant Secretary of 
Defense for Research and De- 
velopment on September 1, 1953. 

Mr. Quarles was associated 
with the Western Electric Com- 
pany and the Bell Telephone 
Laboratories in New York City 
in various capacities from 1919 
until he entered the Department 
of Defense. 

In recent years Mr. Quarles 
has been actively associated with 
research and development prob- 
lems in the military establish- 
ment. He served as a member 
of the Committee on Electronics 
since it was established in 
August 1946 under the Joint 
Research and Development 
Board. He has served as chair- 
man of the committee since 
January 1949, 

Mr. Quarles was born in 
Van Buren, Ark. in 1894. 
Shortly after his graduation from 
Yale he enlisted in the Army 
and, after two years in France 
and Germany, was discharged 
with the rank of captain of 
field artillery. 

Returning to civilian life in 
1919, he became affiliated with 
the Western Electric Company 
and was assigned to transmission 
engineering research. Prior to 
World War II he was in charge 
of the development of telephone 
systems. During the war, Secre- 
tary Quarles’ efforts were largely 
concentrated on military elec- 
tronic systems, particularly 
radar. 

Mr. Quarles was formerly 
chairman of the American Ord- 
nance Association's Electronics 
Committee. 











The second large area of investiga 
tion centers around this question: How 
can the Department of Defense obtain 
maximum results from the budget level 
that Congress is willing to support? 

This, in turn, breaks down into 
questions about the part ol the work 
that will be carried out by the military 
departments and the part that will be 
done by the Department of Defense; 


how much should be performed in shop 


and how much contracted out; and of 
the latter, how much to nonprofit in 
much to mdustry. 


Secretary of De 


stitutions and how 
The new Assistant 
fense for Research and Development, 


Donald A. 


thought to the pivotal issues and has 


le 
Quarles, has given much 


arrived at certain fundamental decisions 


that are intended to serve as guide 


lines for present and future action, 


Three Major Conclusions 
Here are Mr 


conclusions: 


Quarles’ three major 


1. We must pursue the most imagina 


tive and aggressive research and de 


velopment program that we can devise 
within budgetary limits. 
2. In so far as possible, responsibility 


for their respective research and de 
velopment programs should rest: with 
the military departments and, in turn, 


highly 


bureaus and services 


with their competent: matériel 


However, over-all coordination is re 


quired, first, to make sure that the 


available dollars are wisely spread 


among all the claimants (and there is 


always more resea46r h ind le velopment 
work crying to be done than can wisely 
further, to see that 
prop 


unsound 


be undertaken) and, 
the programs of the services are 
erly coordinated and free of 
duplication, 


2. A 


base 


third fundamental is that we 
technology on as 


We 


must not only contract a large part ol 


must military 


broad a foundation as possible, 


it out to industrial and scientific of 


ganizations but must bring into the 


planning of the program the best 


scientihe and technical talent in the 


country, 
Mr. Quarles will receive the whole 


hearted endorsement and support of 


the American Ordnance Association in 


his practi al and realist program. 
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Belloc—Military Historian 


A Final Tribute to a Great Writer and Scholar 


ILAIRE BELLOC who died in 

July of this year not long betore 
what would have been his eighty third 
friend to the 


Dur 


was a yood 


birthday 


American Ordnance Association, 


ing his last visit to this country in 


1937 he spoke betore our annual meet 
ing, and he also contributed several 
articles to ORDNANCE 

It is also to be remembered that when 


here he wisely cautioned America to 


“keep out of the European mess” 
advice which, if followed, would at 
least have saved Europe from the Com 
which has overhung 


munist menace 


that continent since 1945. 
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Hoffman Nickerson 


\ devout Roman Catholic and a tire 
less detender of his Church and of the 


great traditions of Western Civiliza 


tion, he was a clear, vigorous, and 


amazingly productive writer who pub 
lished 


40 Years, not to speak ot a 


at least 138 books in just over 


mass ol 


pamphlets and articles, 


Subjects Varied 


His subjects were varied, for he 


wrote travel books, books on general 
history, biographies, literary criticism, 
economic and political theory, satires, 
children’s books, studies of roads and 


road making, fiction, and religion. 


He also wrot distinguished verse, 


1 | 
pout ten per cent ol his prose tities 


are chiefly or exclusively concerned 


with military history, and considerable 


parts of many others deal with the 


same theme. For instance, his “Mari 


Antoinette includes vivid sketches of 


the Saratoga and Yorktown campaigns 


and an account of the decisive battle 


ot Wattignies which was fought on 
the day of the unhappy queen’s death; 


fitteen of the many vivid sketches 


his “Evewitness” are 


which com pose 


concerned either with armed combat 


or with military planning, and so are 
sketches in his 


eleven of the similar 
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“Miniatures French — History 


His 


tary 


love tor soldiers and his mili 


interests were lifelong. In his 


youth he served tor a year as a con 


French 


born In} 


script in a artillery unit—tor 


he had 


ot what he was fond ot ce scribing as 


been France because 


an error in timing on the 
and his 


i series of articles on the 


part ot his 
mother! last published work 
was 


phases ot World War Il 


opening 


Political Objective 


To show his firm grasp of the rela 


tion between war and policy, we may 


quote trom the first chapter ot his 


“Blenheim.” entitled “The Political 


Objective’ 
“The proper understanding ot a bat 


tle and of its historical significance 1s 


only possible in connection with the 


campaign of which it 


and the 


forms a part 


cCalmpairpn can only he under 
1 


stood when we know the political ol 


which it was ce signed to serve 


\ battle is no 


dent ina 


yect 


more than an inci 


campaign. Hlowever decisive 


in its immediate result upon the field, 


its value to the general conducting it 


depends on its eflect upon the whol 


ot his operations; that is, upon the 


campaign in which he is engaged 


“A campaign, again, 1s but the 


armed effort of one society to impose 


| 
its will in some particular upon an 


other society. Every such effort must 


have a detinite political object. [ft this 


object is served the campaign is suc 
served the 


Many a 


cesstul. It it is not cam 


paign is a_tailure. campaign 


which began or even concluded with a 


decisive action in tavor of one of the 


two belligerents has tailed because, in 


the result, the political object’ which 


the Victory) Was attempting Was not 


TOA hed 


\ few pages turther on he con 


cludes: “In connection with the gen 


eral struggle against Louis, that cam 


paign [ot Blenheim] formed the turn 


ing point between the flow and_ the 


ebb in the stream of military 


which Louis XIV commanded and had 


set in 


power 


motion, 
Blenheim, Au 


whole 


“From the day of 


gust 13, 1704, onwards, the 


French eflort was tor seven vears a 


desperate losing game, which, if its 
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end was saved trom disaster by the 


high statesmanship of the king and 


the devotion ot his people, was none 
ruin ot that ambitious 


had 


rreat days ot Versailles. 


the less the 


policy which comeided with the 
The high quality of these quotations 
1s tempted to 


John 


done 


needs no comment. One 
say, in a phrase of Boswell’s Dr 
better 


son: “Sir, it cannot be 


In the matter of tactics, at the op 


parsite end ot the military 


trom the 
Bello 


knowledg« 


or tramework ot war, 


had an amazing 


His 


writ 


terraim. principle 


never about a battle until 


you have walked over the ground at 


the time of vear when the action was 


fought, and he tollowed that rig 


rule more thoroughly 


tollow any ditheult pre 


tul earth. 
Indeed, he 


ilso kine w the 


| | 
not only ANCW 


tields: he theaters 


about which he with an intu 


] 


| 
POSstiyic 


wrot 


only to one who was a 


tinual traveler and in youth and mid 


dle age a tireless walker. Every one 


who has worked at military history 


will appreciate the ad) intaye which 


this gave him over geographically care 


less or ignorant writers like, tor in 


stance, Protessor Oman. 


In his study of the campaign 


Crécy he rediscovered the lony forgot 
ten tord of Blanchetaque by which Ed 


Ww ird Il 


CSCAPM being pinned ivgainst the Somme 


ind his army were able to 


by the numerically superior French 


His account of Poitiers is tluminated 


by his knowledge of how the rape 


stakes of neighboring vineyards to this 


day would be serious military obstacles 





Hoffman 
guished 


Nickerson 
American military 
historian, has heen a lifelong 
student of Hilaire Belloc. In 
addition, a close friendship ex- 
isted hetween them for many 
vears. In this tribute Major 
Nickerson summarizes the vast 
abilities of his master and the 
influence of the latter upon 
military thinking the world over 
Major Nickerson is a frequent 
contributor to these pages and 
the author of a series of books 
including “Can We Limit War?” 


distin- 


scale —_ 
political background : ¢ » 











sades mw Dased 


His book on the Cru 


only on literary sources 
visit to Palestine 

On the held ot 
fold of 
French 


per rritte dl M irlboror ‘ 


first to note the little 


hardly noticeable trom the 


tion, W hich 


decide the action by shitting 


from his right to his lett unper 
by his cnemics ul 

ter the movement 
upon the 
French Revolution and Nap 


leon took | rom Southern 


Spam to the nesuhbborhood ol 
Moscow 
Shortly betore 1914 he actually 


walked over Napoleon 
trom the Niemen to 


M“ hole it ol 
Boro 
whi h ! 


that battle 


; 
Ina, 


are h 


}™ rhaps to Moscow tts ony 


about seventy mul from 


while trom Borodino to the 


Niemen ts not tat SI. 
| 


4 round, 
times 
stance. He knew 


Western 


Front Wn 


muteness and a 


Excellent Maps 
Sull another 
tary work ts the 
and diagrams 
clear principle 


ful: make the map 


ot the terrain mentioned 


ind no other teature 


One could point to 


nonobsery inet ol thi mistance 


NX ipo 


there is one 


] 
cons 


Italian 


But in so grea 


work as his, SUC h exception 


In eneral. he obser ed 


strictly is that re juiring 


knowledye of ground 


kvery military student wall 


first, as to the mportance ol h 
plenty ol clear ceasuy re idable haps 
unencumbered 


ind, 


ot those 


unnecessary detail 


econdly s to the high quality 


iuthor, All such 


students in remember tine 


nmiven by our 


- 
prectou 


! 
lost esther in trying to figure out e» 


actly what this of that ment 


when not enough maps are given, or in 
trving to find th ces mentioned in 


tu ed 


rtion of endless 


the text when those places are con 


by the unnecessar ! 


other pla es which have nothing 1 





with the events described in the text. 


Belloc, on the contrary, understood 
that a military map is not intended to 
show the almost infinite details given 
in an atlas or an elaborate topographi 
cal map and that a mere diagram will 
suffice to military readers 


olten give 


what they need to know. 


Many Details 
The 


and descriptions needs no argument. 


vividness of Belloc’s narratives 
Quotations would be superfluous; the 
reader can hardly take up any of his 
military books without noting how he 
makes his scenes live by bringing in 
details not only of ground but also of 
weather and the mood of the principals. 
Igi4 
1918 were written under the wartime 


Belloc’s studies of the War of 


handicap of insufhcient data. For in 
stance, during the second half of 1916 
in his weekly articles in the English 
magazine Land and Water he repeated 
and made his own the erroneous be 
lief of the French and British Army In 
telligence Departments (for once in 
agreement!) which error was that short 
age of manpower would make it im 
possible for the Central Powers to man 
the new Rumanian front. 

The 


power shortage was real enough as Was 


German and Austrian man 


proved beyond question after the war, 


but at the time it was not quite as 


severe as was believed, and most of 
Rumania was promptly overrun. 

In the nature of things intelligence 
officers in) wartime must always be 
groping forward through a twilight ot 
and we compare the 


iphorance, may 


equally narrow margin of error by 


which U. S. Military Intelligence mis 


judyed the chances of the German 
campaign in Russia in 1941. 

There was good reason to believe 
that the Germans would take Moscow, 
and only the folly of their 
politicians in mishandling the 
masses of anti-Communist Rus 
sians and an unprecedented 
carly cold snap prevented their 
doing so. 

For our understanding of present 
day war, the most important of Belloc’s 
military works are those which treat 
of the French Revolution and Napo 


leon 


3% 


Let no one Imayine for a moment 


that the great episode which ended at 


Waterloo nearly a century and a halt 


ago is irrelevant to our own immedi 


ate future. On the contrary, the twenty 


three years of practically continuous 


struggle from 1792 to 1815, the first 


great conscript war in the history ot 


Western 


torical 


civilization, began the his 
phase of socalled “total” or 
“unlimited” conflict which still over 
shadows us all. Indeed many thinking 
men, with the evidences of increasing 
barbarism all about them, have feared 
Revolu 


that a continuation of 


tionary-Napoleonic war may 
bring down Western civiliza 
tion. 

New weapons have destroyed 
all but the elementary 


principles of tactics, and new means of 


most 


transport and communication have 
gone far toward doing the same tor 
strategy, but through all the changes of 
outward appearance and the astonish 


inp advances in physical science the 


triple essence of that sort of war has 


remained the same; first, the constantly 
increasing powers of governments over 
the governed; secondly, the frequent 
Ww ielding of those vast powers by illegi 
timate dictatorships headed by political 
adventurers contemptuous of traditional 
morals: and thirdly the intention to 
crush the hostile community completely 


and in the shortest possible time. 


Invasion of Japan 

This third principle of attempting 
rapid and total victory was never more 
than by the 


conspicuously illustrated 


astounding American proposal for a 
land invasion of the Japanese home is 
lands. All economists and all naval of 
ficers knew that Japan must surrender 
within measurable time after the estab 


block 


ade of those home islands, just 


lishment of a reasonably close 
as England would have to sur 
render under like circumstances 
without the slightest necessity 
for land invasion. 

The 


proposed land invasion of Japan was 


only reason for the 
the Napoleonic bent of the mind of 


General of the Armies George C. 


Marshall. 


That so unnecessary an invasion with 


its certainty of heavy losses should have 
been seriously considered is enough to 
make us say of the Corsican as Shake 
speare’s Brutus says of Caesar 


O Julius Caesar, 


Thy spirit walks abroad and turns our 


thou art mighty yet 


swords 


In our own proper entrails 


Accordingly, under all the glamour 
which still clings to the memory of the 
Emperor, the chiet interest of any com 
prehensive study of his career is to help 
us to understand the Napoleonic ob 
session which has fastened itselt 
upon Western military thought 

\ host of Frenchmen, in 
cluding Jacques Bainville and 
Admiral Castex and an almost 
equal number of English-speak 


Admiral 


have contributed to the inquiry. Prac 


ing men, including Mahan, 
tically all agree that it was Napoleon's 
decisions to invade Spain and especialiy 
to invade Russia that brought him 
down. But why did he make those two 
errors, especially the second? 

Belloc’s contribution to the debate is 
“1812” and 


to be found chiefly in his 


most ol 


all in his “Napoleon.” Per 


haps he saw both the French Revolu 


tion and the Emperor in too rosy a 


light, but certainly his enthusiasm for 
both carried him through a mass of 
detailed research. 

At the risk of oversimplification, let 
substance of Na 


us try to give the 


poleon’s story. He inherited in the 


French Revolutionary Army a power 
ful instrument of land warfare which 
possessed the high military asset of 


mobility. 


Vivid Pictures 
How this came about is discussed in 
Belloc’s little book “The French Revo 


lution,’ and there are vivid pictures 
of what took place in his short histori 
cal novel “The Girondin.” 

In the earlier, chaotic period of that 


mobility and its 


had 


hold out against the regularly organ 


army its conscript 


numbers only just enabled it to 
ized forces of the kings. 

When the ebb tide of revolutionary 
enthusiasm had produced its usual re 
sult in dictatorship and when, as Em 


peror, Napoleon was for the moment 
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firmly established as ruler of France, 
conscription enabled him to place still 
service of his 


greater numbers at the 


own remarkable technical military tal 
ents. We should also mention his use 
ot massed batteries of field guns. 

The result was a series of rapid and 
crushing victories since rivaled only 
by the German lightning campaigns of 


World War Il. 


admirals 


the first two years of 


Although Napoleon's met 
with disaster at the hands of the Eng 
lish Fleet, he himself entered both 
Vienna and Berlin in triumph. He cut 
Prussia off trom half her territory, 
came to an agreement with the Czar, 
and made himself—for the time being 


the undisputed master of Central 


and Western Europe. 


Another Factor 

On the other hand, he had to reckon 
with the Central European ruling class 
which hated him as the heir of the 
revolution and the exponent of a new 
social order based upon equality before 
the law. 


Admiral 


Selloc 


Also, as Castex tells us, 


although does not, he found 


himself forced to keep considerable 


garrisons in the German states in or 


der to enforce the severe conditions 


which he had imposed. Meanwhile he 


continued to wage economic warfare 


against England, on the whole suc 
cesstully. 

Why then did he invade the terri 
tory of his dependent ally, Spain? Bel 
loc, rightly, I believe, rejects Mahan’s 
contention that English sea power 
“compelled” the Emperor to this blun 
der. The strong case for sea power is 
suc h an 


weakened by overstatement. 


Our author's judgment coincides 


with that of the French Admiral Cas 
tex in holding that the economic strain 
upon England was greater than that 
from which the French Empire suf 


fered and would finally have com 


pelled the English aristocracy to make 


terms had the Corsican been content 


with his existing boundaries. English 


sea power and financial power were 


acute irritants but not compelling 
forces, 

Belloc thinks that Napoleon invaded 
Spain not so much because of ambi 
therefore, by implication, 


tion—and 
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“Stull another quality of Belloc’s 


military work is the excellence 
of his maps and diagrams. Here 
again he had a clear principle to 
which he was faithful: make the 
map 


terrain 


show every feature of the 
your text 


Bellox« 


military 


mentioned in 
and no other features 
understood that a 
map is not intended to show the 
almost infinite details given in an 
atlas or an elaborate topographi 
cal map and that a mere diagram 
will often suffice to give military 
readers what they need to know.” 





still less from megalomania—but merely 


because he wholly misunderstood Span 
ish national and religious feeling. 
French inability to subdue Spain en 


couraged Austria to make another at 


tack, but when the Austrians had again 


been crushed, this time with much 


more difhculty than betore, there was 


sull no release from military tension. 

Napoleon repeated the error he had 
made with Prussia. He took so much 
territory from the defeated Hapsburgs 
that he found it necessary to leave per 


manent garrisons in order to enforce 


his arrangements. 

France was tring of conscript war, 
and in Central Europe even the popu 
lace who had at first welcomed the 
French as liberators were beginning to 
hate them as alien conquerors and 
looters at that. 

On Belloc’s own showing, Napoleon, 


the man whom our 


-~ a 
—— author 


the last 


characterizes in 

paragraph ol 
his “Danton” as wield 
ing “the most splendid 
of human swords,” acted 
in invading Russia not 


like a 


master ol 


statesman nor even like the 


military calculations which 
he had originally shown himself to be. 


With an 
half a 


army which numbered 


about million eflectives at the 


outset of the campaign, a mass far too 
large for effective handling by the Em 
peror’s method of personal command 
a general staff of the 


Mol! tke 


thrust himselt 


unsupported by 


sort which the elder afterward 


invented, he forward in 


the autumn of that vear more than five 


hundred miles into the Czar’s immense 
empire. 
Even if he had been able to destroy 


most of the organized Russian torces 


opposed to him, which he consistently 


failed to do, and if his original num 


bers had remained intact, they would 
sull have been unable to occupy more 


than a fraction of the vast Russian land. 


Trusted His Power 

In spite ol all this, after a prolonged 
hesitation which did him honor while 
it lasted, he pre ssed on, trusting solely 
in his Victories nn 


~wer to compel 
I | 


battle which would enable him to di 


tate terms, 
When the Czar 


after the 


to make 


occupation 


retused 


peace Corsican § 


ot Moscow, the latter found himselt 


compelled to a retreat in which he lost 
most of his army and be himselt barely 
escaped capture, After this disaster he 
fought on stubbornly, but as 


yovern 


ment alter government turned against 


him it would have taken a miracle to 


save him and no miracle was vouch 


sated. 
He and the 
had 


VM hile in 


human material at his 


command necessarily deteriorated 
a technical mili 
sense his had 


Belloc’s “Waterloo’ 


from tatigue, 


tary enemies ‘learned 


his game.” agrees 
with the general judgment of history 
in holding that 


“even had Napoleon 


won on that day he would have lost 


in the long run. The . origin of his 


fall was . , the decision taken in 


May 


spaces of Russia.” 


1812 to advance into the vast 


Gambler or Dictator 


In that vear, with so much to lose 


and so comparatt ely little to gain, that 


decision was the «t of either a de 


termined gambler who cannot res 


one more throw of the dice or of a 


usurping dictator who teels his posi 


tion at home to he so uncertain that 


he must go on dazzling his subjects 
with continual triumphs and cannot 


safely leave even one strong toreign 


power unconquered 

Jello does not spell out this ilter 
native for us, Perhaps wisely he leaves 
us to draw our own conclusions from 
our reading of his exceptionally vigor 


ous work. 
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One version of the Piasecki YH-16, world's largest transport helicopter, features high landing gear and a removable cargo 
pod, above. Another version, below, can carry 40 troops, 32 litter patients, or 3 jeeps. With a design gross weight of 
30,800 pounds and a fuselage 78 feet long, the YH-16 is powered by two 1,650-h.p. engines and can fly at about 150 m.p.h. 
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The Corps Met and Answered the Challenge of Korea 


N November 1, 
Elbert L.. Ford took office as the 


1949, May. Gen 


nineteenth Chiet of Ordnance of the 
U.S. Army. Little did he 


that he 


realize then 


' 
would soon have the respon 


sibility ot |e iding the Ordnance Corps 


] 


h a M called “Coke Wal 


through which 


had no parallel in this country’s history. 


Pace Had Slowed 


In that tall of 1949 there was every 
Army's rapid 
War II had 


Procure 


idence that the 
World 


slowed to a comtortable jOY. 


where « 
pace sel during 


ment certainly was a mere trickle of 


what it once had been The machine 
tool industry, crux of defense produc 
tion in time of was, was at a very low 
ebb. Military planners were still evaluat 
World War 
needs while the over 


balked at the 


budyet 


ing records of Il in order 


to judge future 
burdened taxpayer 


thought ot a large detense 
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Ordnance was operating with a 


skeleton force— 3,500 officers as against 


24,000 during World War II. Ordnance 
technicians were salvaging battle-scarred 


weapons and vehicles trom the Pacit 


ind Furopean CaMparpns ind rebuild 


ing them to a “like-new condition 


Significant projects lor the d clopment 


ol new equipment cé ued new 


infantry weapons and vh-priority 
guided missiles. Over all there 
trend toward cautious planni 


“= 


emery 


per 
looks 
| ord ‘ 
ve hil 
sponsipi ities 


of Ordnance 


( hict 


mounted to a ¢ vonth 


honeymoon For on June 25, 1950, 


in what seemed like clear and mny 


weather, the storm broke o er Korea 


In a span of weeks, 


Ordnance was 


gearing itself to the procurement 


of mountains of matériel and moving 


from ninety-seven installations 


Nation 


ston ks 


across the 


Critical Years 
The three years ol hyhtuny that 
lowed were critical tor the Ore 
The problem was how to ex 
iry production and develoy 
without disturbing the i 
won 


onom* It 


requir j cmopeet 
tween all « 

try 

} 


ottienect i 


ite the Korean outbreah 


with dn ow ‘ ities 
MM ithin the 


mobilization 


derscore with sticce 


tramework of limited 


Ordnance not only pro ided tools for 
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the fighting man in sufhicient quantty 


but bounded ahead in its search for 
new and better weapons, General Ford 
and his staff went to the heart of both 
routine and unusual problems, and a 
few pages from the record book show 
well Ordnance performed 


just how 


during this crucial period. 


Units Recalled 
At the Korean 


$3 Ordnance units with a total strength 


outset of the war, 
of 11,926 men were recalled to active 
duty. The School 


Ordnance Replacement Training Cen 


Ordnance and the 
ter at Aberdeen Proving Ground, Md., 
opened their doors to class alter class 
of ofhcers and enlisted men. New train 
ing devices, such as overhead projectors, 
electronic gadgets, and working-model 
transparencies were installed to modern 
ize Ordnance’s educational techniques. 

Numerous programs to develop skills 
among civilian employees took shape 
soon after Korea. Notable among these 
was the Management Engineering 
Training Program, centered at Rock 
Island 


1,700 key officers and civilians. Through 


Arsenal, which has trained over 


improvements in planning, control, 


and work methods, initiated by these 
graduates, Ordnance has realized large 
SAVINGS. , 

More recently, Ordnance has arranged 
with Toledo University for a series of 
comptroller training courses which con 
centrate on such subjects as appropria 
tion accounting, contract pricing, and 
contract adjustments. 

Ordnance’s emphasis on controlling 
and developing its manpower in the 


past three years has stemmed from one 


simple fact: it employs nearly 150,000 
civilians in hundreds of different kinds 


X-ray 


ammunition 


of jobs. Mathematician, techni 


clan, engineer, mechanic, 


loader—these are a sample of the jobs 


women also have filled in Ordnance 


during the Korean period, 
It is truly amazing that during these 
days of intensified and expanded actiy 


ity, Ordnance improved its satety 


record. Aberdeen has the hazards of 


testing new equipment; Jefferson Prov 


Ground fires over 1.2-million 


ing 
rounds of ammunition annually; 11 
plants produce propellants and explo 
sives; 12 plants load and assemble 
complete rounds; 29 depots constantly 
receive and ship tons of equipment. 

Despite these difhcult, often danger 
ous operations, the accident Irequency 
rate (number of accidents per million 
installa 


hours worked) in Ordnance 


tions dropped from 5.3 in 1950 to 2.9 
in 1952. the Na 


tional Safety Council’s Award of Honor 


Ordnance received 


for Distinguished Service to Safety for 


both 1951 and 1952. 


Greater Supervision 
From July 1, 1950, to June 30, 1953, 
had $31.4 


billion to spend, largely on procurement 


Ordnance funds totaling 


of matériel. In 1950, General Ford 
found that certain administrative opera 
tions demanded more careful super 
viston. He did not have the time per 
sonally to inspect each of the ninety 
seven installations annually. Instead, he 
established four management field of 


New York, San 


Franc Isco, and Birmingham 


ices in Chicago, 


These othces sent out Inspec tion teams 





restrictions, 


pages, 





T'he Ordnance Corps of the United States Army has just passed through 
one of the most trying periods in its long history. The Korean conflict 
was a full-scale war, although not officially declared such, so that Ord 
nance had to operate at wartime speed while under many peacetime 


Irmy Ordnance, teamed up with 


Despite these handicaps 
Imerican science and industry, achieved a magnificent record of pro 
duction to meet the needs of the Korean campaign. 
it had to supply arms and ammunition tc our forces at home and our 
allies abroad. How well it accomplished this task is outlined in these 
and we wish to pay tribute here to this great record of the 
Science-Industry-Ordnance Team, led so ably by 


who was Chief of Ordnance during the entire period. 


{t the same time 


Ford, 


Eprrors. 


May. Gen. FE. L 


Tut 








to evaluate the efhiciency and economy 
of operations in Ordnance installations 
and recommend changes it deficiencies 
existed. General Ford continually out 
lined areas in which careful inspection 
was needed, such as preaward surveys 
ot contractors, Government property in 


contractor plants, and delinquent con 


tracts, 


Ammunition Manufacture 

In the 1950 to 1953 period, Ordnance 
entered into more than 800,000 procure 
ment actions, and of this number 30,00¢ 
$10,000. Approx 


contractors 


were in excess ol 


mately and 


1,000 


prime 
6,000 subcontractors were engaged in 


the manutacture of ammunition com 


ponents. Last year alone, contractors 


turned out more than 52 million rounds 


of artillery ammunition, 3 billion 


rounds of small-arms ammunition, 


217,000 wheeled vehicles, and 7,000 


tracked vehicles. 
In its procurement planning, Ord 


nance focused its attention on estab 
lishing a broad industrial base capable 
of rapid expansion to meet any all-out 
emergency. Ordnance streamlined its 
procurement by assigning each item of 
matériel to a field installation, granting 
more authority to the fourteen district 
procurement offices, and making maxi 
three “commodity 


Tank-Automo 


the Ordnance 


mum use of the 
centers —the Ordnance 
Detroit, 


at Joliet, Ill. 


tive Center at 


Ammunition Center and 
the Ordnance Small Arms Ammunition 
Center at St. Louis. 


Policies Sound 
The 


proves the soundness of these polic es. 


procurement record definitely 


In 1952 deliveries were more than four 
times larger than in 1951, and this year 


deliveries will be more than double 


those in 1952. Last year Ordnance 


depots received and shipped 10,463,800 
separate items amounting to 6,433,g00 
tons. 

Between July 1, 1950, and July 30, 
1952, the Field Service Division restored 
1,800,000 tons of ammunition to sery 
iceable condition and shipped more 
than 2,700,000 tons to the Far East 
command and 600,000 tons to NATO 
countries. In this same period, Field 


Service received 2.900.000 tons of am 
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Maj. Gen. F 


munition from current production. 


To reduce the load of Ordnance 


paper work, General Ford and his staff 
assigned back up reserve depots to key 
and distribution depots. Today Ord 


nance, assisted by Sears, Roebuck & 


Company and RCA, is developing an 


electronics system for stock control 


Consider that there are 525 major and 


325,000 secondary items for which Ord 


nance is responsible and one can see 


how simplification of stock control 


brin’s large savings in time and money. 


Rebuild Program 


Before Korea, Ordnance in its “re 


build” program had recovered 140,000 
tons of spare parts and supplies from 
theater and 


the Pacific made 85 per 


cent of these ready for reissue to 


troops. Cost of processing the matériel 
for reissue was about $16 a ton or one 
half the cost of shipping one ton of 
new equipment from San Francisco 
to Japan. 


When Korea came, the rebuild opera 
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Ford, Chief of Ordnance, United States 


tre 
Army, 1949-1953 
tion in Japan went on a round-the-clock 
basis and during the first month proc 
essed 4,250 vehicles. In Germany, the 


Karlsteld 


\merican taxpayer millions of dollars 


Ordnance Depot saves the 
annually in its massive rebuild opera 


tions. 


Ideas to Blueprints 
While Ordnance was supplying ma 


téricl to troops in the held. scientists 


and engineers were translating ideas 


into blueprints and blueprints into 
specihcations. Last year Ordnance was 
engaged in 600 separate projects tor 
the development ot over 2,500 tlems of 
equipment and components. 

Many of the weapons and vehicles 


Korea World War Il 


models, They were perfectly adequate 


used in were 


for the job to be done, and front-line 
Korea 


rugged, reliable, and effective. 


soldiers in considered them 
Most spectacular of the new weapons 
is the 280-mm. artillery gun which can 


hre both conventional high-explosive 


and atomic shells at targets 20 mules 


distant with pin-point accuracy. Six 


prime contractors, many times that 


number of subcontractors, five arsenals, 


and one proving vround worked to 


yether to produc this mighty weapon 


Guided Missiles 


Iwo guided missiles, one of them 


Nike 


Victory), 


called the (atter the Greek god 


were in factory 
| he Nike 


controlled trom the ground, detonates 


Ord 


dess_ ot 


production in 1952. missile, 


when close to target aircratt 


nance's efforts toward the development 


of both surface-to-surtace and surtace 


to-air missiles have advanced so quickly 


that missile antiaircraft: battalions are 


being tormed 


Ordnance has begun production of 


the 75-mm, antiaircraft gun, called the 


Skysweeper, which can fire 45 rounds 


a minute—virtually an “artillery ma 


chine gun.” It is loaded and aimed 


automatically, and the radar and com 


puter which seek out the targets posi 
tion are fully integrated with the gun 
The Mgr light tank, the Walker 


Bulldog, tons and mounts a 


high-velocity 76 M48 


weighs 2s 


mm, gun The 


medium tanks mount Ggomm puns, 


ind the caliber machine gun can 


inside with 


The 
I $3 tank 


be loaded and tired trom 


out opening the turret heavy 


member of the tamily is the 


which mounts a 120-mm gun and 
weighs approximately sixty tons 

Over the past few years ammunition 
researchers have concentrated on proxi 
mity fuzes, shaped charge s, and high 
velocity projectiles, and improvements 
along these lines have boosted the fire 
tanks. Tank 


killing mines, more lethal than any 


World War II, ! 


power ol artillery and 


seen in have been ck 


veloped 


Unique Operations 


These large operations of training 


procurement, production, distribution 
Ford di 
rected as Chief of Ordnance never quit 
approached the scale of World War Il 
“cold 


unique im our 


and research which General 


But in a very real sense, these 


wal operations were 


country’s history, and again in this 


strange crisis Ordnance rose to the 


occasion and performed magnificently 
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Two Recent Ordnance Vehicles 





The amphibious carrier, above, known as the Otter, was recently developed by Army Ordnance for use in any climate. On land 
it can carry a 2-man crew and a number of fully equipped troops at 30 miles an hour. The new M75 personnel carrier, below, 
earned its nickname of “Lifesaver” in Korea where it rescued trapped 7th Division troops under fire without a single casualty 
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Management engineering trainee conducts job analysis at Rock Island Arsenal. 





Management Engineering 


Ordnance Trains Key Employees 


To Solve Specialist Shortage 


Col. R. E. Peters 


HEN, shortly atter the outbreak 
Army 
Ordnance Corps had to double, then 
work 


its production ot 


of hostilities in Korea, the 


triple its military and civilian 


force and multiply 


military matériel a hundredtold, it paid 
more than lip service to the spreading 
concepts of modern industrial manage 


ment 


High Priority Given 


Placing the same high priority on 


as had already 


management mcn been 
placed on scientists and engineers, Ord 
nance set up a Management Engineer 
inv Training Program and imple 
mented it with a school located at Rock 
Island Island, Ill. 
followed through its scheme of action 


July 


1,500 alumni of its school, rep 


Arsenal, Rock and 


so that by of this vear it could 


count 
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resenting go ot 67 Ordnance installa 
tions nationwide. 


Management schools for promising 


white-collar workers and junior execu 


tives have long been an integral part 


of many large Schoo!s tor 


corporations 


men with managerial Capacities have 


been considered as essential as schools 
for machinists. 


Motor 5. 


Electric, 


Ford Du 


COrpora 


General Pont, 


General and simular 


tions have run permanent or semi 


permanent schools tor years on the 


principle that executive ability is the 


product of extensive training as well as 


the gift of natural talent. 


Demand Exceeds Supply 
In the past decade, the demand tor 


trained management men has more 


than overdrawn the supply. Corpora 


tions have tound that to keep pace w ith 
growing size and more complex opera 
tions, they must assiduously terret out 
and train men who possess an unusual 


aptitude for managing large scale man 


ufacturing processes. Indeed, they corral 


yraduates tresh out of the countrys 


manv industrial management schools, 


but additional training 1s torever 
necessary 
Ordnance’s school is an offshoot 
this mushrooming movement, It ts 
another manilestation of a test 
Revolutionary 
other re the scl 1 os 


| hye ugh 


operated by Ordnance, tt 


But in 


spects, 
revolutionary finances ind 
Is cle 

the multifarious regulations an 


that often strait-yjacket a military school 


| ike wise, 


grounds, wows im every 


though situated on arsenal 


Way a tiny col 


lege smacking of the 


ire exchange ol 


ideas usually associated with a univer 


sity campus 


Its stafl, most of whom carry vrad 


| 


uate cle vurees industrial chnyinecring 


and related subjects along with ¢ xpert 


ence in industry, is primed with the 


latest ideas on management techniques 
and if some ot the written material used 
in class suggests the dryness of a train 


ing manual, the resemblance is purely 


accidental. 


Full-Fledged Experiment 


Ordnance’s school is the first: tull 


fledged experiment in cle veloping man 


avement men ever attempted within 


the military establishment Various 


branches of the Government and the 


military services have tried, at times, to 


apply to their organizations the ad 


inced — technique of management 


which companies and universities have 


j 


uncovered over the past cec cle 


Creneral| 
have 


unsuccesstul In the 


sy iking these atte 


heen either piece il of plain 


military sphere 


tresh manavement ideas have been hick 





Colonel Peters has served as 
executive officer in the Ofhce of 
Manpower, Office of the Chief 
of Ordnance, Washington, D. 

attending the Army 


College at Carlisle, Pa 


He ms now 


War 














bound by the “command function’ 
which tends to force rather than per 
suade a man to do something, which, 


in its worst form, bosses rather than 

leads 
And, 

land 


Since 


until recently, the law of the 
has provided hidden obstacles 


World War I, had 


tagged annual appropriation bills with 


( ongress 
riders prohibiting the use of refined, 
up-to-date industrial engineering tech 
niques in managing Government agen 


cies or installations. 


Ban Lifted 


Then in 1949 Congress, evidently 


realizing that the introduction of scien 
tific management would not only in 
crease output but would also improve 
employee conditions, lifted the ban. The 
follow-up was Executive Order 10072 
Truman which re 


from President 


quested an accelerated pace of man 


agement inprovement in Government 
agencies, 

It is perhaps logical that Ordnance 
made the first definitive step. A com 
manding othcer in a combat zone must 
Rive 


obeyed: in the 


orders and expect them to be 
immediate execution of 
decisions rests the 


his command pos 


sibility of saving hundreds, perhaps 
even thousands of precious lives. 

But a commanding officer in’ an 
arsenal, procurement center, depot, or 
plant operates in an entirely different 


His 


manutacture, ethcrency of ofhee 


climate. worries are economy of 
work, and codperation of em 
ployees. His problem of direct 
ing a group of men is not the 
exercise ol as he 


control such 


must use in combat; instead, 


he has the responsibility for 
getting the most out of a freewheeling 
and women, the ma 


group ol men 


jority of whom are civilians, 

The commanding officer, his staff, his 
supervisors, and the mass of employees 
of course, under Gov 
The 


should be, 


under him are, 


ernment regulations. installation 


is military, as it and re 


quests, directives, regulations, and 


orders coming from the Office of the 
Chict of Ordnance command a dis 
ciplined response. 

Ordnance installation 


But strip an 


of its military paraphernalia—the of 
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ficers’ blouses, the military titles, the 
special stock numbering, the occasional 
olive-drab paint job, and all those 
trappings which are peculiar to the 
military—and basically it is the dupli 
cate of private industry. The structure 
and aims are almost the same. 

An Ordnance arsenal, for example, 
designs, engineers, builds, and distrib 
utes a product or many products. The 
human-relations problems that 
arise in these phases of manu 
facture parallel those in indus 
try. The commanding officer, 
civilian chief, works manager, 
branch chief, and chief en 
yineer must be as adept and as 
versatile as a top-flight industrial staff. 

Shop work, materials handling, ac 
counting procedures, and many other 
also common to both Ord 
The 


is weak in spots, for Ordnance fulfills 


facets are 


nance and industry. comparison 


a mission while industry seeks a fair 


profit; Ordnance produces mostly pilot 
makes 


market will absorb, and so on. But of 


lots while industry what the 


all military activities, Ordnance best 


characterizes industry in uniform, the 


civilian-soldier on a Paul Bunyan scale 


Awaited Cue 


This is the broad setting in which 


to view Ordnance’s exploratory in 
terest in management. With these gen 
eral considerations alive, Ordnance 
awaited the cue for action. 


The 


naled 


outbreak in Korea sig 


an opportunity for man 


agement improvement. Loaded 


with the responsibility — for 
quickly producing weapons and 


L.. Ford, 


Chiet of Ordnance, took inven 


matériel, Maj. Gen. FE. 


tory of his organization’s resources. The 
urgent problem was manpower. 

What General Ford had was efficient 
but small. In the rush of production 


he would have to increase his work 


force from 60,000 civilians to about 


170,000. Ordnance would be severely 
handicapped by the relative inexperi 
ence of these additional tens of 
thousands. 


Fully 


¢ hank S, engineers, contract negotiators, 


aware of the need for me 


scientists, and other specialists, General 


Ford nevertheless pictured the problem 


task of management. 


President 


as an over-all 


Soon after Truman’s 
order appeared, General Ford had set 
up management ofhces in all major in 
stallations. Though performing usetul 
functions, such as analyzing manpower 
tended to 


break 


requirements, these ofhices 


retrace old rather than new 


paths. 
What 


wanted, 


Ford 


from offices, was the develop 


General apart 


ment of new attitudes toward 


management problems—in a 


sense, a management psychol 


ogy which, while operating in 


conformance with rules and 


regulations, would sanction any 


approach to the solution of a problem 


as long as it proved useful. 
The final satisfactory approach might 
flow from accredited ideas developed 


in universities or trom the free ex 
change of ideas among Ordnance pet 
sonnel or from a continuous reexamina 
tion of the operational structure of an 
installation. The solution for a problem 
would be tried before the jury of econ 
omy and efficiency and judged cither 


useful or useless. 


To this end General Ford appointed 
in October of 1951 a choice committee 
Dr. Philip Hensel of 
Toledo University, Dr. Russell Moberly 
Wisconsin, Dr. 
Purdue Univer 


Paciti I n 


of five civilians 


University of 
Mundel ol 
Stockfleth of 


gineers, and Lee Osborne of the Wassel! 


of the 
Marvin EF. 
sity, Berger 
Corporation. 

This committee, pooling its academic 
and con 


Ord 


and industrial know ledge 


sulting with representatives of 


nance’s Civilian Personnel and Train 


ing Office, assembled, digested, and 


simplified quantities of information 


presented to it. 


Definition Given 
As a 


crystallized its thinking into a 


starting point the committee 
hard 
definition of management: “Manage 
ment designs, predicts the performance 
of, and controls an integrated group 
activity, the related physical facilities, 
and the interrelationship of the two.” 

The committee determined that by 


lac ks 


rigidity and that its operational char 


its very nature management 


acter works in a dynam pattern 
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where planning leads to activity and 
back 


formation to the planner. In sequence, 


activity, in turn, feeds new in 


management sets the aim, gathers data, 
makes a decision, and implements the 
tools, techniques, and 


decision with 


training. 


Changing Relationships 


But, as indicated in the definition, 


the end results of management can 


only be thought of in terms of con 
tinuously changing relationships which 


The feedback 


flexible, and 


prompt new decisions. 


principle is circular, 
shifting. 
The 


problem areas in its definition and pin 


commiuttec next isolated the 


pointed the data ind design areas as 


the most crucial. Complete, under 


standable data precede sound decisions, 
decisions demand caretul 


and sound 


evaluation. From this the committee 
decided that, to carry through a pro 
gram ot management improvement, 
Ordnance had to teach as many key em 
ployees as possible the techniques for 
gathering data and making decisions. 


Three Choices 


Finally the committee oflered three 


courses of action management con 


sultants, traveling teams, and direct 
schooling. The first two were scratched 
as unrealistic. Consultants would face 
the insurmountable task of absorbing in 
a short time quantities of information, 
specialized nomenclature, and the pecu 
liarities of a monolithi 


The 


cope with the reluctant welcomes which 


organization. 


consultants would also have to 
installations might proffer to “snoop 
ing” outsiders. 

Traveling teams of management ex 
perts, incorporated fully into the Ord 
nance Organization as working 
members, would have an easier 
time ot it, but even if the team 


steam-rolled through one i1n 


stallation each week, it would 
take over two years (allowances 
for vacations and sickness in 
cluded) to complete the circuit through 
Ordnance’s ninety-seven installations. 


The 


committee concluded, showed the great 


establishment of a school, the 


est promise. It would be simpler to 


bring management techniques into Ord 
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( pt. 


ficer on active 


complet dsthe 





Members of a class in production planning and control listen to fellow student discuss 


a production control device as part of the management engineering program 


nance than to try to package Ordnance s The last hurdle was the appoint 


problems and methods in a dossier tor ment of a director. Here Ordnance was 


fortunate to lease the talents « 1s 


\Mundel who h vd cl 


, 
a management consultant to examine 


ed on the original 


\ school would better match theory to 
committee At General 


Frederick | 


prante d 


management 
Ford's 
Hovde of 
Mundel a leave of 


acct pt the 


practice—m other words, apply man 


avyement technique sto urgent ¢ Irdn ince reque st, Pre ident 


problems. Purdue University 


Employees pulled from all parts of Dr. absence so he 


the country would learn merely trom could new position By 


personal contacts and conversations, Mundel’s own ready acceptance ot the 


And 


Mw“ hool 


bevond this, students at such a directorship put the school in high year, 


would improve letter and tele and classes first met on April 21, 1952. 


phone communication between installa 
The Curriculum 


The 


nine courses, The basic group of courses 


tions by seeing how their function at 


installation A fitted in with a related school’s curriculum consists of 


or seemingly unrelated function at 


installation B. which principally deal with mmproving 


ethciency and economy of specifi 


All pros and cons resolved, the com the 


recommended a_ school, and jobs and single operations are methods 


Arsenal 


a suitable site 


mittee 
Rock 


ning candidate as 


Island became the win improvement, work measurement, pro 


Built cedure analysis, and management statis 


on an island in the Mississippi River, tics. The next group includes the con 


it is a central location geographically, trol courses—production planning and 


and =the ‘Quad = Cities sur control, organization analvsis, and man 


rounding it—Davenport, Roc} control—which plot the layout 


Island, Moline, and East Molin ind 


ample hotel accom the 


powel 
coordination — of operations ind 
provide optimum utilization of manpower 
modations for visiting students 

Col. Walter W. Warner, 


Rock Island’s commanding of At the top are two CXECULIVE 


re sponce d 


Executive Courses 


hicer, syinpathetic illy ind COUTSCS, the manaye ent seminar which 


with the issistam prob the hivhe t ve ol pl 
Allhiser, a Reset ! ind the > diay 
who } 1] 


industrial engineerin 


helpfully and, inning 


Norman ippre ion 


commanding othecer 


duty 


protessor ol on what their subordi 


physi il arrangment attending the chool 





Most of the courses last either two, 


three, or four weeks. The reason for 
limiting the instruction to a few weeks 
is the difficulty in releasing Ordnance 
personnel from their jobs lor longer 
periods of time. To pack a welter of 
problems and information into a few 
weeks span, each cours operates trom 
% in the morning to 4:30 in the 
alternoon, 
Instead of student to 
take 


out enough printed material to fatten 


requiring a 


notes laboriously, the school hands 


a brielcase to the bursting point. Like 
wise, the school supplements the con 
ventional blackboard with hundreds of 
movies, slides, and sound recordings 
bought from industrial, 


film |i 


borrowed or 


university, and Government 


bi init 


High-Powered Course 

Most high powered of the courses 1s 
the top- management seminar. \s in 
courses, this one is held to 


unlike the 


others it is taught by guest lecturers 


the other 


a 2o-man enrollment, but 


representing business, industry, con 
sulting firms, and educational institu 
tions. Sixty experts have lectured so far, 
some of them for the third and tourth 
time, 


The seminar knifes into the very 
core of management problems, asking 
questions such as “When ts centraliza 
tion advantageous?” and “Are the terms 
‘power and ‘authority’ synonomous?” 


“What 


must be followed for the development 


and fundamental — principles 
of eflective committees?” 


Ihe other focus on less 


courses 
abstract phases olf management 
and encourage what Dr. Mundel 
calls “fractionating a problem” 


Che 


student, utilizing scientihe pro 


or giving it specificerty 


cedure, breaks down the prob 


lem under discussion as a 


chemist separating clements hypothe 
sizes an rvcceptable answer, 

Although the school makes learning 
as parle SS aS possible, each student 
must read and re porton assigned books 
lhe student also puts into practice his 
classroom knowledge by tackling speci 
fic projects in Rock Island's shops. 
speaking, the 


public 


lo Nprove 


m many cases requires a stu 


school, 
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dent to record the results of his project 
on tape. During the playback, the class 
hears the report while the student sizes 


up the effectiveness of his public 


speaking. 
The school’s criteria for judging the 


success or tailure of a project 


are a mixture ot idealism, sure 


hire concepts, and rules of 


thumb. 


To illustrate, in the area ot 


staff organization the school 


suyyests three ideal relation 


ships: Every man must have only one 


boss; every man must know the 
limits of his job; and every man should 
keep his boss informed. Easy to estab 
lish these relationships, isn’t it? In 
actuality, it is just the opposite; few 
organizations can honestly say they have 
these relationships. 


firmly established 


\ use ful 


iunproveme nt 


concept in the methods 


heid is a breakdown of 


production enyineermy changes by 


complexity. The simplest change would 
hand and 


\ more complex change, in 


be an alteration in body 
motions, 
volving outlay of money, would be new 


tools and equipment, 
Increasing Complexity 
The 


increasiny in 


remaining three changes, each 
complexity, would be 
shitting the sequence of operations in 
a production process, redesigning the 
product itself, and substituting one raw 
material for another. 

The 
the value of a 
check-off list put 
Will the 


fewer people, less idle time on 


handiest guide lor estimating 


management idea is a 


together by the 


school. idea or project mean 


equipment, less in-process in 


ventory, fewer torms, less cost, 


better control, better planning, 


less materials handling, and 


more accurate mformation’ 


The more tactors influenced in 


a positive direction by the idea, the 


better rating the idea gets 
he school 


swers. Management is like psychiatry 


shies away trom pat an 


every case is individual. The man trom 


one installation may be trustrated by 


a peculiar labor market, another man 
may sutler trom the dilemma ot excess 
paperwork, and so on. 

acts as 


Consequently, the school 


diagnostician, describing the illnesses in 


management that are common to all 


installations but facing individual prob 
lems with an open mind. 


The school’s special “bedside man 


ner” is to provide coffee breaks, restful 


irmchairs, Huorescent lights, and 


similar conveniences, on the as 


sumption that the comtortable 


student is the most receptive 


and articulate. 


by the end of several weeks, 


the student tinds himself re 


treshed with a new attitude toward 


management and a <« ipacity for talking 
and “be 


about “curves of probability 


havioristic psychology. 
Results Pouring In 

What does this experiment add up 
results are 


to? The Howing into th 


and 


First, grad 


Othce ot the Chiet ot Ordnance 


the school headquarters 


uates initiate money-saving projects 


upon return to their home installations. 

Secondly, each graduate ts a potential 
instructor. Armed with a teaching out 
line which the school gives him on his 


departure, the returning graduate can 


establish management training at the 


local level. 


Chirdly, a host of small but. sig 


nificant unprovements evolve from hav 
ing OMETP-trained personnel working 
at installations. 

One project sliced in half the work 
force on a production line at an arsenal. 
\nother cut paper work in a district by 
ten per cent. The roster of accomplish 
ments is long. Savings have been as 
small as $100 and as large as an esti 


mated $500,000 


Invisible Gains 
It is virtually impossible to assess the 


school’s value in pure dollars and cents. 


Invisible gains radiate in all directions 


horizontally wcross the staf? level and 


vertically down to the machinist. 


Bi ] 
Call these unseen accomplishments 


“better enlightenment 


mora or 


they ul boil down to a policy ol 


management whe repy the human factor 


the re tionship ol operator to opera 


tor, manager to assistant manager, 


ciwilian to mulitars 1s foremost In pro 


duction planning. Uhe approximate 


cost per yraduate 210 
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“Ordnance in the Atomic Age,” was the theme of 
the Thirty-fifth Annual Meeting of the American 
Ordnance Association held at Aberdeen Proving 
Ground, Md., on October 8, 1953. More than 4,000 
members of the A.O.A. gathered on a perfect fall 
day to witness a demonstration of modern weap- 
ons and equipment used by our fighting forces. 
The morning program was devoted to tests of 
small arms, aircraft and antiaircraft weapons, 


body armor, mortars, recoilless rifles, and rocket 


launchers. 
The noon hour featured a lunch of fried chicken 
and visits to the static displays presented by the 


following divisions of the proving ground: Auto- 
motive, Laboratory Services, Arms and Ammuni- 
tion, Library and Museum, and the Ballistic Re- 
search Laboratories. 

During the afternoon, the A.O.A. members wit- 
nessed a demonstration of captured Soviet ma- 
tériel, tank recovery, and maneuvers of our latest 
trucks and armored vehicles. The climax to Ord- 
nance Day 1953 came when two huge 280-mm. 
“atomic” cannon were transported across country, 
emplaced, and fired in approximately twenty 
minutes. The Army photos on these pages show a 
few of the many highlights of the Annual Meeting. 





Ordnancemen at Aberdeen 





Among those watching the demonstrations at the Thirty-fifth Annual Meeting of the A.O.A. were, left to right above: Gen. 
Matthew B. Ridgway, Army Chief of Staff; Maj. Gen. E. L. Ford, Chief of Army Ordnance; H. R. Boyer, general manager, Cadillac 
Tank Plant, Cleveland, Ohio; and Lieut. Gen. Levin H. Campbell, A.O.A. president. Below, other Ordnancemen inspect a tank 


Ye 
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Long-Range Weapons 


The 155-mm. mortar T17E2, above, is one of the Army's largest. It is trigger-fired and sends a heavy shell to a range of 
6,000 yards. The 280-mm. atomic cannon is shown below being transported across a Bailey bridge by its two prime movers 
Despite its great size and weight, the weapon has good cross-country mobility and can be emplaced and fired quickly 


| 1 Cee “. 
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Aircraft and Antiaircraft Guns 


Six caliber 50 M3 machine guns are being fired from the nose of an F-86 fighter airplane at right, above, while two 20-mm. 
aircraft cannon, M24A1, at left are ready for demonstration. Below is the Army's largest mobile antiaircraft gun, the 120-mm. 
M2, which employs the M33 off-carriage fire-control system. This weapon is for defense against high-flying enemy aircraft 
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nae Shoe Venema 


Ordnance Maintenance in Germany 


Rebuilding Army Equipment in the European Theater 


rebuild — ot 


URING _ the 


Ordnance equipment in Europe 


1g52 


for delivery to NATO countries under 
the Military 


yram, a number of lessons were learned 


Detense Assistance Pro 


concerning Ordnance maintenance, 


some of which are described here. 


All Facilities Used 
lo complete the rebuild program ot 
tanks 


ACCESSOTICS, 


approximately and 


60.000 
wheeled vehicles and their 
including guns and fire-control equip 


USAREUR tacilities 


} | Ih tolloy ov } 
were used, Lhe following were some ol 


ment, all available 


the many problems raised early in the 


program: proper standard ot quality, 


relative cost and time required tor re 
build and repair, diflerence in meaning 
of such maintenance terms as repalr, 
overhaul, rehabilitate recondition, and 
rebuild. 

Personnel responsible for implement 
ing the program at the working level 
raised questions concerning the differ 
“tear it down to 


ence in meaning of 


bolts and nuts and then build it up 


again,” “if it rolls put paint on it,” “if 
it’s good enough tor the 7th Army it’s 
good € nough tor NATO 

countries,” “an Ord 
nance standard,” a 461 
462 standard, and, final 
third-, 


lv a sec ond 


fourth-, or fitth-eche lon MOY 


standard of quality. ve 


For use in this irticle and for yen 


eral information of the reader ; un 


official tabulation has been prepared 


(see p. 412) which describes the various 
It ditlers trom 


addi 


showing ecnelons o 


! 
echelons of maintenance. 


other similar tabulations by the 
tion of a column 
maimtenance 


Although this 


preventive and curative 


applied to personnel 
column is not applicable to Ordnance 
equipment, it does ilustrat the univer 
breakdown of 


salitv. « the echelon 


bility. 


maimtenance responsi 
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Col. Philip Schwartz 


When lower echelons perform thei 


maintenance re sponsibilitic s properly, 


higher echelons have less work to do. 
When 


thei 


equipment operators perform 


preventive-maintenance duties 
regularly 


likely to have a 


help trom second echelon or 


and properly, they are less 


breakdown requiring 


higher 


| 


echelons of maintenance 


Similarly, when organizational sec 


IS |x riormed 


ond-echelon maintenance 
: : 
properly, there is less work tor the 


third and higher echelons 


Special Appeal 
Although 


sound re isonable 


such an explanation may 


to the user, it py ils 


especially to the direct-support) Ord 


nance maimtenance unit. Since Ord 


nance maintenance and supply person 


nel are limited in number (about tour 


per cent ot the total strength ot a field 


army), they will be swamped with 


maintenance work if the equipment 


operator of his organization iw care 


less in using equipment or applying 


preventive maintenance 


\n ofhcer who recently commanded 


an artillery battalion in Korea told this 
writer that keeping his equipment in 
rolling and hiring condition was so im 


portant to him that he spent an ex 


tremely large part of his time tollow 


Ing up on maintenance \ graphic 


illustration that indicates where that 


maintenance should be pertormed is 
shown qualita ely in Figure 1 appear 
my on pape 

loo Mian 


sociated with 


Areas ha { 





Colonel Schwartz, until his re- 
tirement 
serving in the ofhce of the com- 
manding 7848th = = Ord- 
nance Maintenance Group, U.S 
Army, Germany 


a few months ago, was 


ofhcer 











who should do, or who actually does 


most of the maintenance of Ordnance 


equipment \ recently implemented 


program ot the Army to indoctrinate 

general and other senior othcers with 

the importance Of pre 

ventive maintenance it 

operating levels should 

help to clarity this mis 
understanding 

When Ceneral Kisen 

SHIAP] 


nounced that he was not satistied wit! 


hower, then commander, an 
the rate at which equipment was being 
turnished to NATO countries, Wash 
ington put pressure on USAREUR 1 

build organs to help expedite the 
MDAP rebuild pro 


Desired completion 
| 


ithons 
completion ol the 
gram in burope 
date was set by Washington as the end 
ot the calendar ye if 1952 

\t first this seemed to be an impos 
sible target tor Ordnance rebuild, The 


USAREUR Ofhcer 


soon decided that it would he necessary 


theater Ordnance 


to use other than the current filth 
echelon methods because they were con 


sidered to be too time-consuming 


Adopted in 1946 
These 


udopted in 1946 and 1947 in Germany 


hithechelon methods were 


uta time when German workmen had 


little to do and were suffering because 


ot lack of tood. By 1952 the food sit 


uation had bettered to such an extent 


that fitth- echelon methods were 


Sori 


tine consid ‘ » | ’ n 





which 


The 


adopted 


fifth-echelon depots 


third-echelon procedures in 
the first part of 1952 were surprised to 
find that sometimes it took little more 
time to apply the fitth-echelon methods 
than the third-echelon methods, al 
though the quality of the product was 
always higher when fifth-echelon meth 
ods were used. The depots continued 
to use filth-echelon methods on equip 
ment which was very badly damaged 
received at the depot. 


when it was 


Third-Echelon Methods 

Where the equipment at the time of 
receipt at the depot was in serviceable 
or near-serviceable condition (as much 
had 


turned in by organizations which had 


of it was because it just been 


been using it every day), third-echelon 
methods were used. 

Fifth-echelon depots were further 
surprised to find out that although they 
out a 


did 


have difheulty in finding in their depots 
PM | 


had no difheulty in’ turning 


first-class fitth-echelon job, they 


personnel skilled in third-echelon work. 


This was due to the fact that it was 


customary in third-echelon work tor 
one mechanic to repair all or most of 
a piece of equipment with compara 
tively little help from any one else, 
except possibly specialists such as car 


buretor men and welders. 


Skilled Men Scarce 

Skilled third-echelon men were scarce 
at fifth-echelon depots, because fifth 
echelon mass-production methods per 
mitted the work to be broken down 
into a large number of highly special 
ized “operations.” 

Fifth-echelon depots used a large 
number of operators and a small 
number of setup men. Fitth 
echelon operators could be 
trained in a few months, where 
as third-echelon mechanics re 
quired many years to reach the skilled 
stage. 

It is worth noting here that fifth 
aa helon depots used many more spec ial 
ized labor-saving devices than did the 
ordinary third-echelon installation. The 
Crerman mechanics at the depots in 
Germany were proud of the high qual 
filth-echelon work; they 


ity of their 


sometimes bragged that the product ot 
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Echelon Official T ype 
of \VJaintenance f 


V aintenance Vomenclature 


(Organization 


ganization 
’ } 
a ‘l 


curative 


Curative 


Field 


and 


urative 


cle pot 


and 
special 


curative 





VWaintenance 


Preventive 
sil. 


Preventive Using 


( omple te 


Corresponding 
Vaintenance 
of Personnel 
Pertorw 1 


Equipment 
V aintenance 
Performed 


Operator Man himself 
of 


eqiipime nt 


Home 
organization or 
family 


Supporting Doctor 
maintet 


organization 


ance 


I Joctors or 
outpatient 
part of 
hospital 


spec ial 

supporting 
heavy mainte 
nance organiza 


thon of cle pot 


Arsenal 


or depot 


Inpatient 
part of 
hospital 








Unofficial tabulation comparing mechanical and personal echelons of maintenance. 


their depots was almost as good as a 
newly manufactured item. 

An attempt has been made in Figure 
2 to show how maintenance skill varies 
with the different echelons of mainte 
nance. The graph shows that third 
and fourth-echelon mechanics normally 
require more knowledge of mainte 
nance than do fifth-echelon operators. 

Wherever it was possible in fifth 
echelon work the work was always 


the 


the operator 


moved to operator, 
being fixed as in normal mass produc 
tion. This procedure of moving the 
work to the operator was also tried tor 
third-echelon work but was not found 
too successful. Because of the shortage 


of skilled 


the fifth-cc helon depots, a method was 


third-echelon mechanics in 

sought which permitted the use 

of personnel having less skill 

than all-round third-echelon 
mechanics. 

This was found to be possible 
at fifth-echelon depots by dividing the 
work into specialties and then training 
certain personnel in each of — these 
specialties. The work was then fixed in 
place tor the most part, and the opera 
tors who had been given specialized 
training moved to the place where the 
work was located 

This procedure was especially desir 


able when dealing with heavy equip 


result 


The 


was a comparatively efficient organiza 


ment such as a 40-ton tank, 
tion in which advantage was taken of 


basic mass-production principles. 


Ten Large Plants 


In Germany there were ten large 
Ordnance maintenance depots in 1952 
and 1953. They employed more than 
They 


operated by about one hundred Ord 


15,000 German civilians. were 


nance officers with help from a com 


paratively small number of enlisted 


men and American civil-service em 
ployees. 

These depots produced rebuilt tanks, 
tractors, artillery, antiaircraft guns, 
small arms, bazookas, optical and other 
fire-control equipment, engines and 
power trains for trucks and tanks, all 
types of trucks, trailers, buses, and pas 
senger cars 

The 
Munich area, the Stuttgart area, and the 
Frankfurt area of the U.S. Zone 


of the German employees were hired 


depots were located in the 


Some 


through the local area administrative 
headquarters of the U.S. Army. Others 
Cer 
took 


care of labor problems peculiar to Ger 


(the majerity) were hired by a 


man personnel contractor who 


many for the depot commander but 


did not operate the depot. 
This obtaining 


latter method of 
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German personnel was found to be 


hiring 


method of gz 


the 
US. 


better than 


through a Army administrative 
headquarters. It was better because it 
obtained better supervisory personnel, 
paid the workers wages more com 
parable with that of civilian industry 
in the local area, vave the workers such 
social benefits as were customary in 
German industry, protected the Ger 
man worker trom being called a colla 
borator with occupying military torces, 
and above all it simplified the labor 
relations problems of the depot com 
mander. 
Incidentally, in all the maintenance 
depots, the over-all average take-home 
was about 


pay thirty-eight cents an 


hour, with a working week which 


varied trom torty to forty-eight hours. 


Personnel Problem 

One of the problems in the German 
depots was to make adequate use of 
US. without dis 


military personnel 


rupting the work of the German em 


ployees. After German employees had 
worked at a depot tor several years, 
they became skilled in their work and 
compared favorably with civilian em 
ployees at arsenals and depots in the 
United States. 

A chain of responsibility was nor 
mally adopted at each depot 
which went trom the command 
ing officer to the senior German 
from him to 


supervisor, and 


subordinate German toremen 


Othcers YZ 
functioned as the eyes and ears of the 


They 


especially when something out of the 


assigned to depots 


commanding ofhcer. were useful 


ordinary appeared which required an 
kind of 


sion which German employees were not 


investigation of some a deci 


authorized to make. 


assigned to 


Enlisted men who were 
depots were found to be most useful 
as final inspectors of the product of the 
depot. When enlisted men were used 
other than 


at depots lor inspection 


work, they ultimately competed with 
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Fig. 1, above, represents correct and incorrect types of maintenance at various levels. 
Fig. 2, below, indicates variety of maintenance skills required at different echelons 
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the German workers which was con 


sidered to be undesirable tor many 


reasons. Department of the Army civil 
were 


man employees (U.S. citizens) 


given the same responsibilities as 


otheers. 

For duty at these maintenance depots 
all othcers should preferably be 
engineers and all enlisted men 

is dith 


mechanics otherwise it 


cult for Ordnance ofhcers and 


men to participate actively in 


the depots. W here 


used only as office per 


the work o 
Americans were 


sonnel or as operators of trucks or as 


guards or in similar administrative 


work, the German workers and tore 


men had comparatively littl respect 


for the Americans 


Indeed, 


tractors who hired and 


one of the German con 


fired German 


personnel at one of the largest main 


tenance depots claimed at one conter 


ence that all the technical activities at 


the depot were supervised by Germans 
only of 


and that Americans took care 


administrative matters 


Special Regulation 

A special regulation has been pub 
lished which directs that Army depots 
be organized in accordance with a fixed 


organization chart. This regulation was 


apparently built up vround a Quartet 


master-type of supply depot. Yet it has 


been prescribed that a depot (in a 


theater) whose principal function ts re 
build of tanks, guns, or motor vehicles 


must be organized in exactly the same 


manner as a Quartermaster supply 
depot 

One of the peculiar results of this 
requirement is that the principal operat 
ing assistant of the commanding ofhcer 
function is fifth 


calle d 


( Jperations Be 


0 ‘ depot whose sole 


echelon maintenance, must be 


“Assistant for Supply 


Maintenance depot commanders must 


post mn their offices an organization 


chart prepared in accordance with this 


special regulation for exhibition to in 


speciors (who require this kind of a 


chart) and to visitors 


However, maintenance depot com 


manders mav make little use of this 


chart. 
It was found at maintenance depots 


in Germany that detailed manufactur 
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ing drawings of equipment were indis 
pensable. In the absence of drawings 
were not available in 


ol parts which 


Europe, it was necessary to prepare 


drawings of the parts in Europe. Such 
drawings were then used to make the 
at plants ol 


parts either at depots or 


German manutacturers 


German Draftsmen 
The 


drawings were made by Ger 


drattsmen based on examination 
of one of the parts. The drattsman esti 
mated the physical and chemical charac 
teristics of the raw material of the part, 
measured the various dimensions, and 
finally adopted some more or less stand 
ardized clearances and tolerances. These 
clearances and tolerances were in gen 


eral not the same as those prescribed 


on the original U.S. manutacturing 
drawings. 


As a 


parts manutactured in Germany were 


result of such discrepancies, 


olten rejected because they did not fit 
properly, Otten tolerances were set by 
the German draftsman as smaller than 
really required so that the cost of the 
part was increased, 

During 1952 a recommendation was 
made to the Chiet of Ordnance in 
Washington that a set of manufactur 
ing drawings be procured from the 
each item 


manutacturer tor mayor 


newly procured in the United States. 


If the manutacturer claimed that some 
had 


(confidential to the 


ol the assemblies confidential 


phases manu 
facturer) drawings of such confidential 
phases could be omitted, thus eliminat 
ing any possible objection of the manu 
facturer to furnishing drawings to the 


Government. These confidential draw 


ts 


small percentaye ol the total. 


would seldom be more than a 


Additional Copies 


Using the set which the Chief of 
Ordnance had procured as an original 
copy, additional copies could be made 
for the overseas theater Ordnance Of- 
ficer whenever the corresponding equip 
ment was first sent to his theater. 

The 


then 


theater Ordnance Officer could 


make 


copies of individual drawings as he 


locally such additional 


might need for maintenance parts or 


for trouble shooting. Trouble shooting 
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“When 
form their maintenance respon- 
sibilities properly, higher eche- 
work to do. 


lower echelons per- 


have less 
When equipment operators per- 


lons 


their 
duties 


form preventive-mainte- 


and 
properly, they are less likely to 
breakdown requiring 
second echelon or 


nance regularly 
have a 
help from 
higher echelons of maintenance. 
when 


“Similarly, organiza- 


second-echelon mainte- 
performed 


there is less work for the third 


tional 
nance is properly, 
and higher echelons. 

“Since Ordnance maintenance 
and supply personnel are limited 
in number, they will be swamped 
with work if the equipment 


operator or his organization ts 


careless in using equipment or 


applying preventive mainte- 


nance. 











on new equipment ts helped — tre 


mendously by manutacturing drawings. 
The airplane OL I1Qt> had compara 


tively few controls and tew = instru 


ments not many more than a horse. 


Accordingly, its operator could — be 


trained in a short time. Maintenance 


proble 1s, although existing at the time, 


similar 


were simple compared with 


problems. 


The airplane ot 1953 horrifies the 


average nonflier who sees the pilot's 


cockpit for the first time. The pilot 


seems to be surrounded by scores of 


instruments and control handles. There 


are so many that the nonflier cannot 


understand how one or even two men 


can watch all these instruments and 


controls adequately, and he reaches the 


conclusion that the man who pilots the 


airplane must be a well-trained tech 


The 


the man who repairs these many con 


nician nonflier also concludes that 


trols and instruments must be a high 
grade engineer and/or mechanic. How 
ever the pilot may have only a sketchy 


blac k 


equipme nt are 


knowledge of how the many 


boxes tull of electronk 
desiyrned or re 
paired, from which 
one may conclude 
that airplane main 
tenance must re 
quire a high order 
of knowledge and experience of com 


plicated technical matters. 


Antiaircratt artillery fre-control equip 


ment now being issued has similar 


complications ol operation and main 


tenance, 


Military Maintenance 
All equipment used by the mulitary 


until the 1940's has been of such nature 


that it could be operated and main 


tained by miitary personnel. There 


has never been any objection to having 
manutacture of military 


: 
design and 


equipment accomplished by a civilian 


organization, provided that the equip 
military. 


had 


were 


ment satished the needs of the 


Rut operation ol the equipment 


to be by military personnel, if it 


to be used in combat. 


Similarly it has always been assumed 


when military equipment broke down 
conditions that i the 


under combat 


equipment were reparable it could be 
pull | 


repaired by military personnel not too 
where the 


far away trom. the place 


breakdown occurred. 


In World War 


Korean 


Il and in the recent 


struggle certain very com 


plicated types of equipment were main 
tained in the combat theater largely 
with the help of civilian technicians. 
\s military equipment becomes more 
and more complicated, it may be ex 
pected that civilian technical personnel 
will be used more and more in the 
combat theater for maintenance of such 
equipment, 


The 


equipment of certain types become so 


future may even see military 


complicated that it will be necessary 
to have civilian help in assembling, 
operating, and hiring it in combat areas. 
In the past it has always been possible 
to overcome the difhculties of operating 
and newly issued 


maimtaming equip 


ment, but this may not necessarily be 


true in the future. 


Examine Drawings 
Eguipment which happens to work 
laboratory 


field 


satistactorily in the may 


break 


many 


down in the and provide 


maintenance headaches. For this 
reason it has been suyye sted that manu 
facturing drawings should be examined 
and approved by a qualified mainte 
nance enginecr before production Starts 
maintenance 


in order to minimize 


problems in the held 
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“MORE POWER 
or 


IR POWER 


: 
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; 


Large enough to house a 5-story building, the Propulsion Wind Tunnel is still under construction at Tullahoma, Tenn. 





The Réle of the Arnold Engineering Development Center 


John A. Killick 


T is hard for the casual visitor to ing. What cannot be seen, and what At Tullahoma, about midway be 

the Arnold Engineering Develop takes unusual comprehension to grasp, tween Nashville and Chattanoog 

ment Center to reconcile the fact that is the vast complex of testing mechan the end product of an ipprehe nso 

such intangibles as control of upper isms and techniques, many as yet that was generated almost ten year 
} 1] | } j j 

space and the continued dominance ot unfinished and all as yet undeve oped, ago in the mind ir maulitary leader 

American air power ultimately may be which will translate today's theory when they ftelt the 


greatly influenced, if not actually ce into tomorrow s reality the reality in the buzz mil ind 
termined, in the vast, sprawling reposi heing tomorrow's aircraft, both «¢ the Nazis penalty of 
tory of scientific and technical equip and military, with military needs ny 1 \ potential 
ment and skills that is now sing ing initial priority gain techm 

Lnirted Stat 


from “The Barrens { south central 





Te nnessec, 
Mr. Killick is the former editor Reason for Existence 
Impressive Array of Armed Force, a military news Los ' Why 
weekly. He is now associated 
What the visitor sees is an impr with the Fairchild Engine & Air- 
sively functional array of structures plane Corporation and is a con- 
tributing editor of Pegasus, a 
Fairchild publication the often lq tion as to wl 


word 


recognizable form ind shape, c\ 





vigants tal mis not a duply 





though their size and scope are stagger 
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This 720-foot steel tube plus the sphere 


4r¥ew 


SSE TPE 


in the background provide the necessary “jolt” to reach hypersonic airflow speeds. 





There 


facilities 


of existing scientific laboratories, 


are, it is well known, other 


in the Nation with capabilities equal 


to those which will be realized by 


\E DOC 


wind tunnels with capacity to delve into 


at its completion. There are 


supersonic and hypersonic problems. 

The concept underlying AEDC, how 
ever, is that, first, it will permit labora 
tories intended for pure and basic re 
search to concentrate their energies and 
efforts in this field, and, secondly, that 
it will be able to carry certain aspects, 
at least, of deve lopment of these theories 
and faster than any 


farther existing 


installation. 


Almost Fatal Mistake 


For it was in this area that the 
Nation committed an almost fatal mis 
take in’ the 
War Il. When the 


struc k, the 


years preceding World 
urgencies ol war 


research facilities which 
should have been able to produce the 


buzz-bombs and the jet fighters which 


the Nazis did produce were 
so overloaded and preoccupied , ; 


with developmental tasks that 
they were physically incapable 
ot keeping pace with the basic 
they were 


research for which 


originally designed and intended. 
AEDC 


have 


Che lack of a counterpart of 


at that tiie conceivably could 


cost the Nation victory. 
Another 
Arnold” 
little-known history, because it was the 
late Gen. H. H. 
ot the U. S. Army Air 
asked Dr. Theodore 
investigate all the 


postwar 


word in the installation’s 


name gives the clue to this 
Arnold, then leader 
Forces, who 
von Karman “to 
possibilities and 


desirabilities for and future 
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war's development as respects the Army 
\ir Forces.” 

His 
November 1944, just after the V-2 had 


formal request was made in 
superseded the V-1 that had rained 
Britain for eighty days 


Allied 


leaders began to realize that German 


destruction on 


and just about the tume that 
yet plane development was well in ad 
vance of similar craft then being de 
veloped in the Allied arsenal. 


Not that AEDC is 


Arnold dreamed, nor is it 


all that General 
all that Dr. 
von Karman recommended. The orig 
inal idea has gone through many trans 


mutations, modifications—and legisla 


tive wringers—and came into being at 


all only through the potent and per 
sistent backing of such groups as the 
Research and Development Board, the 
National Advisory Committee for Aéro 
nautics, and the President's Air Policy 
Commission. 

Even today, legislative and budgetary 
as well as political hurdles have fore 
shortened the perspective that 
existed when ground for the 
finally broken in 


* Center was 


the autumn of 1949 

For the past four years con 
struction of the Center has been 
progressing under the supervision of 
the U.S. 


specifically 


Army Corps of Engineers, 


through the Tullahoma 
Engineering District which was created 
this particular 


to manage project. 


Despite budgetary setbacks and_ the 
interjection of an unanticipated incident 


in Korea took 


yriority in and 
I 


which considerable 


manpower materials, 
the rate of progress is considered satis 
factory by those who are aware of the 


problems that have been encountered. 


To realize the magnitude of these 
problems it is necessary to have some 
idea of the Gargantuan scope of the 
project as it will exist when completed. 
The Arnold Engineering Development 
eventually consist of 


Center will 


Engine Test Facility 

The Engine Test Facility (ETF) tor 
development and evaluation programs 
on turbojet, turboprop, and small ram 
jet engines under simulated flight con 


80,000 


ditions at all altitudes up to 


feet. To this there has subsequently 


been authorized the Ramyet Addition 
(RJA), in which the largest ramjet 
contemplated can be 


enpines now 


tested. 
The Wind 


(PWT) for developmental testing of 


Propulsion Tunnel 
full-scale, operating ramjet and turbojet 
power plants installed in missiles of 
aircratt and for the testing of propellers 
and aérodynamic models in two large 
one transsonic, 


tunnels one supersonic 


and a scale model of the test section 
ot each tunnel. 

The Gas Dynamics Facility (GDF), 
for developmental testing, in a group 


of supersonic wind tunnels, of models 


of aircraft, projectiles, and missiles 


designed to operate at extremely high 
speeds, with some of the tunnels capa 
ble of simulating a hypersonic range 
of more than five times the speed of 
sound, to provide test data for test 
articles over widely varying speed, alti 
tude, ,and temperature conditions, so 
that full-scale characteristics of the test 
articles can be more readily ascertained. 

Of these, the only one nearing physi 
cal completion in its entirety is the 


Engine Test Facility, which, at sum 
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When completed, this trench will hold vital equipment 
Facility of the 


for the Gas Dynamics 


mers end was about ninety-cight per 


cent finished in so far as design was 


concerned and about ninety-five per 


cent constructed. It should be borne 


in mind, however, that even one hun 
dred per cent completion physically still 
does not begin to give an approxima 
tion of when actual testing can begin, 
because there will still be long months, 
perhaps years, ol calibration, adjust 
ment, modification of control systems, 
test data into 


and the integration of 


productive form. 


One Tunnel Operating 

In addition, one tunnel of the Gas 
Facility is 
although GDI 


late 


Dynamics now operating, 
itself was rated, in the 
only cent 


summer, as forty per 


complete. T his tunnel, known as I I, 


is a duplicate of one at California In 
stitute of Technology, and its 12-by-12 
inch test chamber will eventually real 
ize a speed range between Mach 1.2 
and Mach 5.0 
Only twenty-five per 
| 


the Propulsion Wind Tunnel 


about cent ol 
had been 
finished at the time the preceding esul 
mates were made, and the Ramjet Addi 


tion to the Engine Test Facility is 
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testing 


; 


! 


center 


| 
design stage, al 


scarcely out of the 
though basic construction has actually 


begun. 


Words Fail 


Mere words tail to give any concep 


tion of the size and complexity of the 
components ol the Dx velopment Cen 


ter. An area 1s0 yards wide and 200 


for example, is needed to 


Test | 


yards long, 


encompass the Engine acility 


alone. 
ETE 


ponents: 


will have these basic com 


refrigeration drying equip 


ment, four air supply compressors, 
three test chambers, and a test bed, ex 
haust gas coolers and six exhausters 

the last-named being valved so they can 
be used in series, series-parallel, or 
parallel flow. The entire air-flow system 
routed through the heaters of 


Addition 


boosted by its two 15,000-horsepower 


can be 


the Ramyet and can be 


( OM pressors. 
This 


quired because the air drawn from the 


complicated network is re 


atmosphere must be compressed and 


cooled and dried before being directed 


into the test chambers. The simulation 


ol high altitude temperature may call 


Fechnicians, 
equipment used to operate the Engine Test Facility 


above, inspect part of the tremendous 


tor air that has been cooled, originally, 


to as low as 120 degrees below zero 


Fahrenheit. 
Contrariwise, the air must be dried 
and circulated through heat exchangers 
which draw upon heat generated by 
compression in order to meet the higher 
called tor to 


temperatures represent 


supersonic ram conditions 


Valve 


inlet temperature range of trom minus 


reyulation can accomplish an 
120 degrees to plus 300 degrees Fahren 
heit, but for the higher temperatures 
called tor by supersonic ram condition 
the air must be routed through oil- or 
gas-fired heaters capable of producing 
degre 


temperatures as high as 65) 


Fahrenheit 


More Space Required 

More 
quired tor the Propulsion Wind Tunnel 
needed for ETI 
Mriassive 


than twice as much area is re 


because of the 
PWT oc 


wice by 


is 1S 


tunnel itself upies 


in area t.o00 leet 1.20 teet 


ind the tunnel has a diameter of 


long, 


leet 


The strength ot thi Massive tule 


can be realized by the fact that it must 


he capable of containing a stream of 
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air approximately equivalent to the air 
swallowing capacity of 350 F-8o fighters 
at full power at sea level. The cooling 
system for the temperature control of 
PW'I 


about 150,000 gallons a minute (a rate 


will use water at the rate ol 


equal to the consumption ol the popula 
tion ol 
ton, D.C.). 


a city the size of Washing 


Much Equipment 

While the tunnel is the spectacular 
nd easily visible aspect of PWT, there 
must also be tunnel ducting, nozzles, 
a precooler and aftercooler, combina 
tion systems for the scavenging of com 
bustion products trom burning power 
plants, systems for providing make-up 
air, a compressor system, opucal in 
strumentation systems, lorce-measuring 
systems, cover for each test section, and 
cover for the electrical drive com 
ponents, in addition to the required 
othce buildings. 
trans 


Two wind-tunnel circuits—one 


sonic, One Superson are being built 


into PWT. The compressors for these 
are the largest rotating machinery ever 
constructed in the United States, and 
they were installed last summer only by 
the expedient of lifting the root off 
the building. 

Air velocity in the transsonic test sec 
tion will be controlled by a nozzle 
with flexible walls 16 feet high and 
57 feet long, and the pressure in both 
circuits can be varied from 2 atmos 
pheres to that equivalent to an altitude 
ot 100.000 teet, 

Test section carts jo feet long will 
objects on railway tracks 


convey. test 


to the 16-by16-foot test sec 

tions, a size twice that supe sted me 
in the original Research and 
Development Board 


back in the post-World War Il 


estimates 


+ “ 


~ 

Py y 
—\ 

1Q40 S$, Several interchangeable thewmsad 2 < Mach 5 realm and above, ex 


perimentation with longer-range, higher 


test-section carts will enable test articles 
to be installed and made ready for tests 
without interfering with tests already 
in progress and with a minimum loss 
of time. 

The size of the test chamber, 16 by 16 
feet, resulted from the conclusions of 
and technical brains 
fulfill 


toresecable 


the best scientiti 


available that this would the 


maximum needs of the 


future, Likewise there have been revi 
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= 
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= 


sions in the original Mach spread. At 
first the plans envisioned a range be 
Mach 


projected, the Mach number range will 


tween 1.2 and 2.6. As presently 


cover the area between Mach .& and 3.5. 


\s important to the technicians at 


Tullahoma as they are unintelligible to 
Reynolds 


PWT 


the average layman are the 


number capabilities ot the and 
Dynamics Facility. 
Without 


screntihic 


the Gas 


Reynolds number 1s a gauge ot 
comparison to actual flight con 


ditions, with the higher the = 


getting involved in - 
mumbo jumbo, i a> 7s > 


to feed a 


reciprocating processors 


vacuum sphere and high-pressure air 
storage tube which augment the main 
plant. 

tube are dis 


ARDC 


unl juc 


and = the 


The sphere 


tinctive, eerie features ol the 


lands ape, but they perform a 


72 i et 


function in GDF. The sphere, 
in diameter, and the correlated, though 


separate, 720-foot tube, 4 feet in diam 


eter, give the “jolt” necessary 


to shove air flow up into speed 


ranges dificult of attainment, 


and the use of the two devices 


in combination can insure the 


Reynolds number the greater eS OEE stead) pressures indispensable 


the approach to actuality. 


A Reynolds number is obtained 

this is admittedly oversimplification 

by multiplying the size (of the object 
being tested) times velocity (of cither 
the model or the airflow) times density 
of the air, and dividing the result by 
the viscosity (or stickiness) of the air. 


High Reynolds Numbers 
One of the advantages which AEDC 
technicians believe will be achieved by 


the Gas Dynamics Facility will be the 
attainment of high Reynolds numbers 
by the use of tairly large test secuions, 
but, more importantly, by the more 
economical and convenient method of 
increasing the pressure of the air to 
more than 100 atmospheres at high 
Mach number so that Reynolds num 
bers approaching the performance of 
actual missiles in flight will be provided 
over most of the Mach-number range. 

Both supersonic and hypersonic wind 
tunnel capabilities have been designed 
a | 


into the Gas Dynamics Facility 


to enable not only testing ol 


models ot supersonic aircralt 
and guided missiles now being 
also, in the 


developed, but 


speed mussiles which may be conceived 
tor otlensive use. 

Like all else at the Arnold Engineer 
ing Development Center, the Gas 
Dynamics Facility is complicated and 
power hungry. It will have a vertical 
compressor plant, six axial and six 
centrifugal compressors, plus an auxil 
iary compressor group which includes 


vacuum pumps and centrifugal and 


to accuracy 
The 


ton 


in testing. 


tube, which weighs about one 


per running foot, is capable of 
containing and sustaining pressures up 


pounds to 


to 4,000 the inch. 
At GDF is the 
E-1, 


turned over to the Center's operating 


square 
completed tunnel, 


mentioned earlier, which has been 


personnel to begin calibration and ad 


justment of its flexible steel nozzle 
which will provide unusual versatility 
in the testing of models. 

To operate this tunnel, plus E-2 and 
at least two others which are contem 
plated, will require the usual inor 
dinately complex outlay of driers, pre 
cision optical instrumentation, delicate 
force- and pressure-measuring mechan 


like all AEDC, a 


staggering amount of electrical power. 


isms, and, else at 


466,000 Horsepower 


If, by this point, the power and 


water appetites of the components of 
AEDC have become incomprehensible, 
it is small wonder, At the Engine Test 
Facility horse 


approximately 75,600 


power will be required to operate the 
compressor and exhauster system, with 
an additional 75,000 horse power needed 
at peak conditions to provide the neces 


Addi 


electrical 


flow 
The 


motors, capable ot 216,000 horse power, 


sary alr for ETF’s Ramjet 


tion. world’s largest 
are in the Propulsion Wind Tunnel 
system. Ac the Gas Dynamics Facility 
it takes 100,000 horsepower to run the 
show. That's a total of 466,000 horse 


power, or a potential demand more 


than 2'4 times greater than the normal 


needs of entire 


Nashville. 


the city of near-by 
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Similarly C;sargantuan are the Water 


needs of the establishment. Initially, the 


2 installations will call ter 15 val 
} 


! 
ions OL Water a and the system 


had 


be capable ol entual 


iInute, 


to be devel ped so that it would 


expansion to a 


rate of 25 vallons a Sup 


minute, 


COO MnY and 


plying the water for the 


sanitation demands otf the 42 acre 


Center called tor the building ot a 


2,943-toot dam, with a maximum 


height Ol go te to pre vic a 


i } reservoir 


with a minimum of 80,000 acre feet 


ot storaye wily 


cap 


Compelling Factors 
ABD 


were compelling factors 


Obviously, the power and 
water demands 


tion of Fullahoma in the 


V lle \ 


the site tor the 


in the selec 
\uthority area—as 
added 


location 


Tennessee 
Center, and the 


security ot ntral, inland was 


not to the community's disadvantage. 


Thus tar the emphasis in this article 


has been on the “what and the 


“where and the “how,” with littl 


attention paid to the “who” and, ex 


cept for a brief reference at the out 


“why. 
ARDC is a 
under the 


United States At 


set, to the 
Although 


stallation, 


military in 
purview of the 
Force as one of the 
nine major components of the Air Re 
search and Development Command, it 
is intended to augment and supplement 
realm ol the 


all endeavors in the acrTo 


nautical sciences. 


lo put it another way its ta 


are intended tor the us the other 


] 
military services 


agencies and tor the benefit of industry 
lo help 
=> Vandenberg, 


the Au 


in September 195 


attain this end, G Hiovt 


while Chiet Statl ot 


Force. 
Industry and 
Advisory 


ind lett 


Board 


latituce 


tional 
wick 
to the board to recom 

mend policies tor the use of the Center 
developmental facilities by 


well as to consult with the command 


ing general of the Arnold Engineering 


Development Center, the Commander 


of the Air Research and Development 


Command, and the Chief of Stat? ot 


the Air Force on policy matters con 


; 


cerning the operation ind use ol the 
Center. 


The 


changed \C 


} 


COM Position ol the board has 


eral times since it was 
created, At present associated with the 
John R. Markham, Massa 


chusetts Institute of Technology, chau 


man; Dr. ¢ E.. 


board Are 


Brehm, president ot 
Harold 
Missis 


the University of Tennessee; Dr 


Flinsch, lean of 


State 


enpineerny 


College. Industry member 


held by A. 7 


Products, Tix 


sipp! 
Colwell, 
Paul | 
\irplane 


ships are 
Thompson 
Frizzell, Fairchild Engine & 
Corporation; Wright A. Parkins, Pratt 
& Whitney Arrcratt Kendall 
Perkins, McDonnell Aircratt Company 


Division 


Part of the Engine Test Facility, these tubes will funnel winds of incredible velocity 


in an attempt to simulate flight 


conditions at all 


altitudes to 80,000 feet 


lites 


ina overnmental 


May. Gen. I Ml. Powers (| SAF, Ret.) 
Curtiss Wright 


Wel 


Corpor ion bal 


Airpl in 


rporat 


Re ert \\ 


mn Specta 


Ka 


Cycnera 


vnc the 
Hate ind per 


mK betwee! nN II \B 


military 


provides 
ma 
eche il J CCPTTDEDD AEN 


installation 


Technical Skills Needed 

W hil the mi 
ol ARDC, the operation ol uch a 
bly che 


itary is in command 


facility obviously calls tor hag 


cloped technical and = talents 


which would not normally be tound 


in a sulhcient number ot mulitary per 


sonnel to make possible an all-mualitary 
operation 

Air Force retained 
Aro, 


design and operate the installation 


Consequently, the 
Inc., to 
Aro 
subsidiary of the 
Parcel, 


helm of 


1 
a civilian organization 


wholly owned 
hrm of Sverdrup and 1s 
back at the \h Ix 


1 brief period during which a 


is a 
ind 
opel tiny 
alter 


demand tor a legislative investigation 


caused a lapse in Aro management ind 
the creation, temporarily, of a special 


operating division of Sverdrup and 


Parcel 


Compelling Reasons 
| he 


is Brig 


\ht 
SAI 


veneral ol 
Harris, | 
compelling reasons 


ARDC. In a re 


commanadimns 
Gen. Samuel R 
who ives the theonst 
lor the 

interview he 


We i 
\h Dx 


Duyiny tie 
ubstantial sum 
here 


‘ ntl 


our work 

ttle aS SIX 
under certan if 

" 


cumstances ! it 


which 


r lopurne nt of an 


ile 1 or will puarantee 


i greater f national security 


then | teel that there can or wall be 


lithe quarrel with these admittedly vast 


CXyX nditures 





LMOST 


military 


yearly the advances in 
aviation offer new chal 
lenges in the development of aircraft 
ordnance. To maximize the effective 
ness of each a€ronautical improvement, 
these challenges are exploited by the 


sureau of Ordnance in a continuing 
research and development effort. And 
field 


Ordnance, the | 


activity of the Bureau of 


S. Naval 


Ordnance Test Station, Chincoteague, 


as a 


Aviation 


Va., is contributing to that effort. 


Area Well Suited 


Lax ated in the marshland oyster 
country of Virginia's eastern shore, the 
Naval Aviation Ordnance Test Station 


is a growing test and development 


center. Its proximity to major eastern 
centers while still in a comparatively 
isolated area particularly lends itself to 
the activities in which it is engaging. 
Washington, 
Norfolk, Va.; 
Saltimore, Md., 


NAOTS, (¢ hincoteague, is in an ideal 


Just 104 miles from 


D. C.; 87 miles from 


and 100 miles from 
position to maintain liaison effectively 
with the Bureau of Ordnance in Wash 
ington, with industry in Baltimore and 
Philadelphia, and with the fleet at 
Norfolk. 

In addition, the unlimited availability 
and numerous 


ot sea target ranges 


small islands that permit erection of 


evaluation equipment 
are especially adapted 
to naval testing. 

\s its physical near- 
ness to major centers 
and ranges is one ad 
vantage, the sparse population of the 
region is another, Essentially a fishing 
and farming area, the lower Delmarva 
peninsula on Virginia's eastern shore is 
all but surrounded by the Atlantic 
Ocean on one hand and the ¢ shesapeake 
Bay on the other. For many years this 
isolation inhibited the growth of popu 
lation so that the safety of metropolitan 
centers has been no great problem. 

Toward the end of the last war these 
physical advantages of the area were 
taken under consideration for the site 
ordnance test station. The 


of a new 
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Technicians man a camera stand to record a missile drop at Chincoteague, Va. 





Testing the Navy’s 
New Air Ordnance 


Capt. M. P. Bagdanovich, U.S.N. 


demands of the jet and atomic ages in 
the rapidly developing field of aircraft 
ordnance had strenuously taxed Bureau 
of Ordnance facilities. Existing facilities 
were scattered and in some places 
obsolescent. 

To counteract this situation, the 
Naval Aviation Ordnance Test Station 
was commissioned in April 1946. With 
!. S. Naval 


dual 


its companion facility, the | 
Auxiliary Air Station, under the 
command of Capt. W. V. R. Vieweg, 
NAOTS was launched on an expand 
ingy mussion which is now “to conduct 
research and developmental investiga 
tion, test, and evaluation of experimen 
tal aviation ordnance equipment, 1n 
fire-control systems, 


cluding aviation 


aircraft guns and = associated com 


ponents, short-range guided missiles, 
and aircraft missile launchers; and to 
perform countermeasures, tests, and in 
vestigations of electronic and certain 
designated guidance systems including 


the collection of fundamental data as 


required by the Bureau of Ordnance.” 

How well NAOTS has been fulfilling 
that mission may be indicated by the 
continuing growth in personnel and 
facilities. Of particular importance 1s 
the development of ranges. Since the 
productivity of any test station is cen 
tered around ranges, their rapid de 


And the 


Station in a 


velopment was mandatory. 
seaboard location of the 
low-population area made their acquisi 


tion comparatively easy. 


Realistic Target 

From the very beginning, consider 
able emphasis has been placed on the 
check-out and testing of various guided 
missiles. To accomplish the testing an 
old Liberty ship was grounded and 
instrumented as a typical and realistic 
target. 

Camera stands and other instrumen 
tation, both on and off the vessel, deter 
mine every effect of a missile drop from 
every angle. Taking a pounding that 
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similar vessels rarely survived, this old 
barnacle-encrusted ship is doing a big 
job in the interests of detense. 

Ot the several low islands near by, 


one was found sufficiently large and 


above water to permit the erection ot 
a theodolite camera system. In the final 
stages of completion now, this camera 
system will increase photographic cover 


age to include all types of aérial drops. 


Camera Range 
In another area of the island a target 


center camera range has been con 


for the fire-control 


And, 


is used by the 


structed testing of 


in addition, the island 


National 


\cronautics 


systems. 
Advisory Com 
Pilotless Aur 


cratt Research tor study of aérodynamic 


mittee tor 


phenomena in the supersonic region. 
Contemplated for the near future ts 


the addition of a 6,100-acre range near 


the center of the peninsula, The yrow 


ing requirements of ordnance stores 


caused by higher speed 


increasingly 
aircralt has necessitated an area tor 
studying bomb trajectories under new 
conditions. 

though located 


Another range,” 


upon station grounds, is the Test Cell. 
Here work proceeds, sometimes around 
the clock, on production testing of 
ammunition which is a job given spe 
operational 


cial impetus by require 


ments and is an area where consider 
able intensification ts eX pec ted. 


With the use 


with the 


ol the se ranges in co 
ordination 
Bureau of Ordnance 


contractors and tech 
nical liaison teams, test 
and developme nt actly 


NAOTS | has 


steadily progressed. Now with improve 


ity at 


ments and enlargements on the way, 
this work is expected to push rapidly 
ahead. 

It is in the area of development that 
the greatest strides are hoped for, espe 
cially in aviation weapons, fire control, 
and guided missiles. On an important 
scale, complete development work is 
already functioning on weapons and 
radar components. 

And to extend this effort into related 
assignments, close collaboration with 
industrial and Navy know-how and ex 


perience is planned. At NAOTS that 


ovember-December 1953 


collaboration is being strongly culu 


vated to effect the maximum results 
from all its resources. 

In the held of fire control this maxi 
includes direction of 


mizing of effort 


research toward the design, 


applied 
evaluation, and test ot disturbed line 
ot sight computers, horizontal toss and 
glide-bomb contro] and prediction sys 
tems, automat and manual tra king 
systems, and antisubmarine radar rang 
ing systems. 

With the present Navy-wide emphasis 
on improvement of weapons and am 
a concerted effort is being 


work. ™ 


munition, 


directed on gun eral new 


types of guns are being designed and 
developed for evaluation and test. In 


addition, intense experimental and 


proof tests of ammunition aré being 


conducted with turther eflort 


ipplied 
to modification of aircralt installations 


and instrumentation. 


Ordnance Stores Tested 
\s an 


mentation and testing of aviation ord 


adjunct ot weapons, exper 


nance stores 1s progressing apace. 


Bombs, rockets, mines, pyrotechnics, 


and fuzes are undergoing constant de 
velopment at the Naval Aviation Ord 
nance Test Station. The engineering ol 
aérodynamically packaged equipment as 
typified by aircraft launcher pods ts 
also emphasized. 

hel 


In the broad area of guided missiles 


it is enough to say that checking, 


modification, and 


missiles is an 


testing of Various 
important Tunction ol 
the station. This effort is matched by 
a program ol personnel training tof 
fleet utilization. 


With the 


ment ol 


expansion and HN prove 


facilities has come a propor 


tional increase in personnel. As at all 
research and development centers, a 


continuing effort is being made to 


locate and attract the most qualified 


a large extent that effort 


people. To 


has bec n successtul. 





Captain Bagdanovich is com- 
manding officer of the U. S$ 
Naval Aviation Ordnance Test 
Station and U. S. Naval Auxil- 
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Though separated from urban living, 
life at Chincoteague is never dull. The 
mild Virginia climate provides year 
round opportunities for recreation, and 
tor the sportsman, Chincoteague has a 
reputation particularly to be enjoyed. 
Flounder, bass, and ocean perch in 
plentitul quantities are just a tew ol 
the game fish that abound in the area. 


And 


Mame are casy 


in season, duck, deer, and small 


quarry in the large 
wooded tracts that line the shore. 

For those who enjoy 
the social amenities 
there are continuous 
activities. In a rela 


" 
tively small Station 


such as NAC TS, close 


working relationships develop into 


universal acquaintanceships that ofler 
many 


opportunities tor enjoyment 


sharing the renowned Chincoteague 
oyster being but one! And then Wash 
Philadelphia, Nortolk, 


resort areas are but a tew 


ington, and 


hours drive 


away. 


Coexistence with the Naval Auxiliary 


Air Station under one command, 


though rather unusual in itself, has 


proved in most instances quite success 


ful. Under the command first of ¢ ap 


tain Vic weg, then ¢ ipt. G K. Frases 


and now my own, the association 


tween the two organizations has 


come mutually important. To a great 


extent the Naval Aviation Ordnance 


Test 
Auxiliary \n 


support 


N i\ il 


loge istic 


Station elu upon the 


Station for 


Facilities Shared 


For the sake of economy several 


service de partinents support both activi 


ties. The excellent airheld of one 


$.000-toot and one $,000-foot runway in 


existence and a third runway being 


extended to &.o00 feet is used by both 


stations. Messing, berthing, and medi 
cal care are also shared 

With international conditions as un 
settled as they are and with scientifi 
mightily, it is 


Navy to 


its high standards of 


achievement yrowing 


requisite upon the maintain 


readiness under 
all conditions. The de velopment, test, 
and ultimate use of more lethal weap 
its striking power is 


ons to increas 


a most significant part ot the program 
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The ZKW420 semiautomatic rifle. 


Czech Military Small Arms 


The Russian Influence Is Noted in Some Recent Weapons 


HE new army of the Czech repub 
lic created in 191% was constituted 
of three main groups; the legionnaires 


returning from France, Italy, and 


Russia: the returning soldiers of the 


Austrian Army; and = various volun 


teers trom the civil population, It was 


because of this unique situation that 


the troops were found armed with 


British, French, Italian, German, Aus 
trian, Russian, and strangely enough, 


some American small arms, 


Austrian Arms 


Despite the strong French influence 


in matters of staff, unttorm, armored 


vehicles, etc.. and the German = in 


( 7e« h 


later designs, the 


fluence in 


Army did 


the various 


extent 


maintain to a preat 


Austrian Army small arms, 


most probably because of their abun 


dance and because the men who were 


in charge were most familiar with 


them. 
The troops were armed with model 
rifles and carbines in &mm. 


Stevr-Hahn 


gs Steyr 
Mannlicher 


the model 1gos cavalry sword, 


caliber, with 


pistol 
and the Schwarzlose machine gun. 
The machine gun had been manutac 
tured to some extent by the enyineering 
firm of Janacek in Prague and = was 
maintained in the Mannlicher 


caliber until the 8mm. Mauser caliber 


Simm, 


was adopted, 

In the model V.Z. 7/24, the Czechs 
utilized the greater part of the earlier 
model, rechambering and rebarreling 


it for the newer caliber. Although re 
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Harry Wandrus 


placed with the Z.B. 26, the Schwarz 
lose was still considered in official use 


1929, and specimens are seen there 


in secondary capacity to the present 


date 


No Precedents 


Since the army started out with no 


precedents to tollow and with an active 


le ade rship 


with ; af Paw 


Cer pre tic 
fully equipped 
yreat industrial poten 
tial, the government 
early decided to adopt 


and Sioa. -~ 


new weapons 
calibers, 
In tg21 a goodly supply of Mauser 


Mauser 


were 


parts was obtained trom the 


works at Oberndort, and these 


built into rifles. The earliest Czech rifle 


was the model 98/22, very little more 


than an assembled piece, 


Just a couple of years later they 


came out with what Is sull the basic 


and 
This 


in over-all 


rifle of the army, police, militia, 


oe 4 


rifle is in 7.92 caliber, has 


border guards the 124. 


length of 43.3 inches, a weight of 8.6 


pounds, and al practical range ot 2,000 
meters, 

In 1938 the Czechs had ready 
1,200,000 rifles of which the V.Z. 1924 
number. While 


this rifle was of extremely good manu 


constituted the greater 





Mr. Wandrus is a well-known 
student of small arms and am- 
munition. He is now firearms 
editor of Hobbies magazine. 


facture it had no exceptional features 


i] | 
which would make it more desirable 


than comparable German or other 


Mauser rifles. It was made at Brno and 


very possibly at a number otf other 


places. 
\ rifle, or 
have unusual qualities was the V.Z. 33, 


Mause r. 


rather carbine, which did 


also in s-nm. Strangely 


enough it was issued only to the Czech 


took 


over In 1g3h it, and its counterpart the 


police, but after the Germans 


G 33/40, were issued to paratroopers, 


mountain troops, service troops, etc. 


Manutactured at Brno, it had the fea 
| very light, short, and 


tures ol emmy 


handy. Its over-all length was 39.4 


inches, and it weighed 7.6 pounds. 


German Influence 
While 


manutacture was 


German influence in_ rifle 


noticeable, it was 
much more so in both machine guns 
and pistols. The Model 1923 pistol was 
German 


in all probability of origin 


and has been found with German 
Mauser markings. This pistol was the 
predecessor ot the Mig24 Czech army 
pistol from which all indications seem 
to point it was copied. 

Conjecture has it that this pistol, 
along with several other models, was 
of German design and that the Ger 
man plan to manufacture these was cut 
and the Ver 


short by the Armistice 


sailles Treaty which imposed restric 
tions on armament manufacture. 


The Model 


piece with rotating barrel and light 


1924 is a locked-action 
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This 


sulted in very poor firing or reloading 


recoil spring. latter teature re 


reliability and with poor ammunition 


(sometimes even with the best) mal 


functions in loading were common, 
While 


not 


extremely well made, it 


too reliable and was a lot ot 


the rather insuthcient 


ge. This 
othcial 


mechanism 
.350 


cartridge, arm saw use as 


sidearms, but 


Model 


one of the army 


was gradually replaced by the 


1Q2 


Similar to Mauser 
The Model 


siderable German influence, 


Mauser 


showed 


and 


1g27 also con 


rrp he h 
Model 
looks 


instead 


of wtois similar to the 
general 


M.1924, 


igto. In 
like 


a simple blowback ction uSsIny a much 


ippearance it 


much the but 1s 


but almost is etlective§ car 


the .32 ACP 


smaller 
tridge, Chis pistol has 
weathered the various political changes 


and is still the official sidearm. 


Many of 


Csermans 


these were produced tor 


' 
the during the war and an 


evewitness has stated that the assembly 
lines hesitated, but did not st wD when 


the The 


; : 
bosses and serial numbers changed, but 


Germans lett the country. 


the pistols kept coming off the same 
lines. 


The 


when 


Czechs are never happier than 


they can produce a few arma 


ment Such a one was the 


Model 1938DA or CZ237 semiautomati 


monstrosities 


pistol, more often referred to as_ the 


Strakonitz 1928, after the city of manu 


facture. In this military pistol the 


Czechs did incorporate a double-action 


feature which was ostensibly included 


so that the arm would be handy tor 


the cavalryman. 


Poor Design 

It was possible to load this pistol by 
pulling back the slide, thus chambe ring 
The 


slide back to its rest position, and since 


a cartridge hammer tollowed the 


without any serrations it 
cock 
other than by pulling on the trigger 


This 


extremely poor shooting, and 


it was made 


was not possible to the pistol 


double-action feature made tor 


ven an 
expert with many hours’ practice has 
difficulty doing anything worthwhile 
with it, 


Why the Czechs persisted in wast 


November-December 1953 


ing their efforts with the .380 cartridge 


than the 32 §S 
The 1938DA 
Mig24 


Phau h 


which ts little better 


vet to be understood, 


has gone the way of the both 


had 


anyway. 


ot which never reason tor 


existence 


In addition to their use the 


The Czech ZK3S83 


Schwarzlose, the Czechs manutactured 


and = are sull manutacturing 


Maxim 


possibly 


the Skoda machine 


one ol 


vuns, hy umples ot these pp ired in 


Crreece s late as 1950, and it is quit 


possible that they were of tairly recent 
manufacture 
These guns were also a heritage of 


the Versailles 


CGrermans t re 


Treaty which torced the 


linquish many of the 


completed yuns and = part to the 


Czechs, among others 


Suited the Germans 
When the 


Irv In 1G34 they came upon thousands 


Germans seized the coun 


ot these which they used as aircraft 


and infantry we pons ind continued 


the manufacture ol 
Mauser 
to the 


more In 7 .Q2 


caliber they were iptly suited 


Crermans 


Probably the most celebrated — ot 


Czech weapons is what is most com 


monly designated the Bren gun of 


Z.B. 26. Vaclav Holek, a 


worker in the Zbroyovka plant at Brno, 


Invented by 


The Czech ZH-29 semiautomatic 


it made him a wealthy man and spread 


tar and wide the tame of the Brno 


Small Arms Works. Made 


for Ethiopia and Jugoslavia and under 


nm quantity 


license by the British and Canadians, 


it was also sold to the Chinese 


Nationalists. 

Specimens bearing Chinese markings 
have been taken trom the Chinese Reds, 
conditions 


and when one considers the 


ot wartare whi 
Ch 
hay 


hetore 1g38, its 


tinuous mn 
these arms 
to the workm 
\ paus-operate 


Still manutactu 


submachine gun 


fire « 
most suitably 
periods il 
niinute 

This weapon 


done way | 


still considered 


livht 


ition i 


The hi 


princapl 
certan 
acteristics \s 
Czechs at Brno 
with a rate of 


minute of in 


ol , f round 


h have been almost con 


ina and the tact that 


e been in service 


Sith 
s something ot a tribut 
inship found in them 


ZB 
the ¢ 


d arm, the 


red by zechs in 


rate 


ryvarvaite put 1 


on Which the first we 
Wn the ( irly 1 


| thon 


nach 
the finest 


andl the 


nal Hnprovements 


nuthen that th 
¢ torward 
1 embr ming 
7.1 


ditlerent physi il 


ot the 


wanutactured by 


p2- Thin, ¢ liber 


fire of o rounds 


wecelerated rate ol 


Variety of Models 


It appeared 1 


of British, Czech 


facture and als 


except lor 
ZB-60 


ol 1935 in 1 


the whicl 
with tripod, 
ind longer bart 
antiaircratt: and 

An im 
Holek brother: 
or Z.B 


tion to its 


ention 


24 semi 


use 


wheels or 


na iricty of models 


ind Canadian manu 


val nm 7.92 caliber 


>. 


the 


rifle 


irlations like 
ppm ired is the model 

ped 
hquippe } 


nin ‘ liber 


other mount 
el wt could be used tor 
intitank purposes 

other 
ZH 


vd 


Army 


of one of the 


I ii 


iutomatK 


inuel, was the 
rifle 
by the Czech 
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saw considerable export to other coun 


tries including Ethiopia. Using the 
standard 7.924mm, cartridge, this arm 
semiautomatic only, 


was Was pas 


operated, weighed 11 pounds, and was 


equipped with magazines of 5-, 10-, 
or 20-shot capacity. 

This arm saw considerable use by 
the Germans who used all the Czech 
Army had. Some specimens have been 
noted in Russia—obtained — either 
through trade or capture from the 


Germans. 


Large Arms Source 
The 


arms plants meant for them an un 


German acquisition of Czech 
usually large immediate and _ potential 
arms source. In the years following the 
occupation they enlarged those already 
in operation and opened others in 
Slovakia. By the time the war was over 
these plants were supplying the Ger 
man Army with fifty per cent of its 
small arms. 

The 
facture of the Maxim machine guns, 


the V.Z. 24 rifles, the V.Z. carbines, 


the Model 1927 pistols, and possibly 


Germans continued the manu 


the Bren gun to some extent. 


There seems to be little evidence 


that they did much with the other 
pistols, though a few of the M1g2q4’s 
have been found with German inscrip 
tions and proots. 

The ZH-29 was not continued but 
the ZB-26 may have been in some small 
degree along with the P 
Besa or MG-37. These s wag 
weapons met the re 
quirements of having 54 
a caliber in common 
with the German but 
too often of not fitting into the over-all 
Stull, 


whether it might not have been better 


weapons picture. one wonders 


to have used the machinery on hand 


rather than to retool for new types. 
A decision was made before the war 


was over and formally announced on 
May 20, 1945, that the future Czech 
Army was to be equipped after the 
Army. How 


fashion of the Russian 


ever, this was easier said than done, 
and it was some years before anything 


this direction 


of any consequence in 


occurred, 
As late as 1951 new Czech designs 
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appeared, and it is only recently that 
Russian-type arms have received any 
note in the new army. For the most 
part the weapons in general use are 
much the same as those in use before 
the war—this again because of their 
abundance and the high cost of chang 
ing over to new weapons. A_ great 
many new designs have appeared none 
theless, and undoubtedly some of these 
are finding their place in the country’s 
forces, 

Plans were made in 1945 eventually 
to equip the entire army with the ZK W 
$20 semiautomatic rifle, a successor to 
the famous prewar ZB-29. This weapon 
is of more rugged construction and ts 
much more reliable and slightly lighter. 
In general it has external lines not un 
like those of the Garand. 

Gas-operated, its over-all length is 
41.34 inches, and it weighs 10.5 pounds. 
It was tested by the Russians, but what 
they ever decided is unknown. In all 


probability it struck them as_ being 
much too involved or too expensive 


for mass production. 


The ZK383 


While released as a new model, the 
ZK 383 submachine gun made by Brno 
and introduced in 1950 was in reality 
little more than the prewar V.Z. 9 or 
Model 193g 


Czech Army and later in the German. 


which saw use in the 


Some numbers of these were captured 
The 


adaptable to mass production because 


latter. gun is not too 


from the 


of the many machined parts. 


It has 2 rates of fire, 500 or 700 
rounds a minute, the rate being con 
trolled by a removable weight. The 


army model has a detachable barrel 
and bipod while the ZK383P police 
model has a nondetachable barrel and 
ho bipod. 

To what extent these are still being 
used or manufactured is unknown, but 
as late as 1950 they were an export 
item and were being sold to various 
armies, including those of non-Com 
munist countries, 


Why a 


with one submachine gun is a question 


country cannot be satisfied 
never asked by Czech designers who 
apparently have designed some three 
or four since the end of the war. The 


CZ47 was introduced in 1950-1951 and 


was designed and manufactured at 
Strakonice, which is usually more con 
cerned with the manufacture of pistols. 
In g-mm. Luger caliber like the ZK383, 
this weapon employs the blow-back 
principle for actuation. 
Its most unusual feature is the maga 
zine which can be 
swung around for firing 


in either the vertical or 


the horizontal position. 
This 
— for great ease in 


feature should 
hiring in different situa 


tions where the magazine position 
would be important, 

The trigger pull is arranged in two 
stages so that single shots can be fired 
continuous 
Over-all 


inches, 


on the first pressure and 


fire by continued pressure. 


30.9 
magazine capacity is 40 rounds, and the 


length of this piece is 


rate of fire is 560 rounds a minute. 

Several other submachine-gun models 
have been heard of, notably the models 
23 and 48, but little is known of these. 
They are designated with S or ss num 
bers instead of the former VZ classifica 
tion. One of these uses a Schmeisser 
type tubular breechblock in which the 
various parts of the bolt telescope into 
eac h othe r. 

These weapons show strong Russian 
influence in design and manufacture 
most significantly in the 7.62-mm. pistol 
ammunition of Russian type 

One refreshing bit of arms design 
appeared in 1950 in an export model 
pistol designated with the unexplained 


Unlike the 


rather strange twists of Czech designs 


model number of .006. 
in other weapons, this pistol had very 


much to commend it. 


Russian Attitude 


The Czech arms manufacturers have 


always had a reputation for excellent 
workmanship, but the Russian attitude 
as regards weapons of war is to make 
them as simply, easily, and cheaply 
as possible. 

The lessening of quality of manu 
facture and the increasing simplicity 
of most Czech military small arms 
would seem to indicate the ever-present 
Russian, and it is to be expected that 
all future Czech designs will be of 


rougher workmanship. 
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@ The Defense Department obligated $28.6 biilion 
for the purchase of major equipment and supplies, 
military construction, and expansion of military 
production facilities during the fiscal year which 
ended June 3oth. 

Of this amount the Army obligated $6.5 billion, 
the Navy $7.8 billion, the Air Force $14.2 billion, 
and $0.1 billion went for interdepartmental con 
struction. 

Obligations for procurement of “hard ,oods” (air- 
craft, ships, tanks, weapons, ammunition, production 
equipment, electronic equipment, electronics, and 
other equipment) amounted to $23.3 billion, with 
“soft-goods” procurement and obligations (clothing, 
subsistence, and petroleum) aggregating $3 billion 
and construction $2.3 billion. Procurement obliga- 
tions for military-assistance programs accounted for 
$2.1 billion of the $23.3 villion obligated for “hard 
goods.” 

Total Department of Defense obligations for the 
fiscal year 1953, including military pay and allow- 
ances, research and development, and other activities, 
as well as procurement and construction funds, were 
approximately $46.5 billion. 


@ Defense Mobilizer Flemming said he would an- 
nounce the Government’s official policy on machine 
tools shortly. The new policy will be aimed at keep 
ing intact “packages” of machine tools located in 
tank-producing and other defense plants which are 
scheduled to close down. Mr. Flemming also dis 
closed the Defense Department is drawing up a list 
of “obsolete” tools it plans to dispose of. 


Reg. U S. Pot. Of 


@ monthly report on current scientific and logistical 
developments as they relate to the national defense 


~ ~~ — >; 2 —— 
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@ A battalion of 280-mm. mobile guns, the Army's 
latest and largest field-artillery weapons, will shortly 
be deployed to Europe for use in support of the 
NATO defense forces under General Gruenther. 

In making this announcement Army Secretary 
Robert T. Stevens named the 868th Field Artillery 
Battalion, Fort Bragg, N. C., as the first of several 
280-mm. battalions planned for deployment to 
Europe. These battalions will be assigned to United 
States units already in Europe. Mr. Stevens stated 
that the shipment of these battalions has been in the 
planning stage a long time and is part of established 
United States policy to make available for the sup- 
port of the NATO coalition highly trained and well- 
equipped balanced forces. 

The weapon has a relatively high degree of 
mobility, long range, and a high order of general 
effectiveness with conventional high-explosive am- 
munition. These characteristics will prove a useful 
augmentation in support of defense forces being built 
in Europe. The 280-mm. gun is also capable of firing 
atomic ammunition. 

“No single weapon will solve the military problems 
of Western defense or deter aggression,” Secretary 
Stevens stated as he pointed out that although the 
280-mm. gun strengthens the defense shield of 
NATO it cannot be regarded as a substitute for other 
weapons and forces that are required for the defense 
of Europe. 

The 868th Field Artillery Battalion, now finishing 
its training at Fort Bragg, will be stationed in western 
Germany where it will train and maneuver with 
NATO forces. It and similar battalions which will 
join NATO later will be placed at the disposition 
of the Supreme Allied Commander, Europe. 
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@ Assistant Secretary of Defense C. S. Thomas, 
former Under Secretary of the Navy, has transmitted 
to Congress the semiannual report on the stockpiling 
program covering the period from January 1 to June 
30, 1953. 

In his letter of transmittal Secretary Thomas said: 
“During the reporting period, the responsibility for 
the stockpiling program was transferred from the 
Munitions Board to the Office of Defense Mobiliza- 
tion under the authority of Reorganization Plan 
No. 3 which became effective on June 12, 1953. 

“Since responsibility for the program reposed in 
the Munitions Board for the major portion of the 
reporting period, this report has been prepared by the 
office pursuant to an agreement to that effect with 
the Office of Defense Mobilization. The Munitions 
Board was abolished on June 29, 1953, as a unit of 
the Office of the Secretary of Defense, and its former 
responsibilities are now those of the undersigned.” 

This is a report of progress in the stockpiling of 
strategic and critical materials and stockpile-support 
ing activities for the period of January-June 1953. 

Primary responsibility for stockpiling was trans- 
ferred from the Munitions Board to the Office of 
Defense Mobilization during June. By agreement, 
this report is being submitted by the Office of the 


Secretary of Defense through the Assistant Secretary 
for Supply and Logistics. 

Strategic and critical materials in the stockpile, as 
of June 30, 1953, were valued at $4,184,307,550 on the 
basis of current prices. In addition, materials valued 
at $1,469,101,166 were under contract and scheduled 
for future delivery as of the same date. 

The total value of stockpile objectives, at current 
prices, amounts to $7,167,084,716. The value of ma- 
terials in inventory and under contract therefore 
represents 79 per cent of the total dollar value of 
the program. 

Materials delivered to the stockpile during the 
period were valued at $421,462,950. Most notable im- 
provement was in delivery of bulk tonnage materials. 

Government-owned surplus materials valued at 
approximately $2,115,000 were delivered to the stock- 
pile during the period. 

Reviews of 21 materials were completed during 
the period. Lower objectives were established for 8 
of the materials reviewed. Selenium was added to 
the stockpile list and purchase program. 

Purchase specifications for 18 materials were re- 
vised. Major changes were made in the specifications 
for manganese, mercury, and mica. 

The review of stockpiling policy was completed. 





Results of the review were incorporated in a manual 
concurred in by all Government agencies having 
stockpile responsibilities. 

The stockpile warehouse construction program is 
proceeding rapidly, and shipments for storage are 
being made as units are completed. However, a 
shortage in excess of 4 million square feet of ap- 
proved-type space will remain to complete the objec- 
tives of the program. 

The stockpile being accumulated under Public 
Law 520, Seventy-ninth Congress, is the Nation’s 
reserve of selected materials designed to make up 
the deficit between probable supplies and estimated 
total needs during an all-out war. It is national in 
scope—not just military. Its purpose is to provide for 
the industrial and essential civilian needs as well as 
those of a direct military nature. The primary objec- 
tive of the Stockpiling Act is to reduce, and elim- 
inate if possible, a dangerous and costly wartime 
dependence upon foreign sources of essential raw 
materials. Hence the materials stockpiled are prin- 
cipally those which come wholly, or in substantial 
part, from foreign sources, rather than those which 
can be produced in this country in sufficient amounts 
to meet essential wartime needs. 


@ Rapid advances in guided missiles have been 
made during the tenure of K. T. Keller as director 
of development of those weapons in the Office of 
the Secretary of Defense. 

Secretary Charles E. Wilson recently announced 
the completion of the assignment of Mr. Keller who 
will return to the chairmanship of the board of 
Chrysler Corporation and other private interests. 

Mr. Keller recommended in June to President 
Eisenhower and Mr. Wilson the dissolution of his 
office “in view of the present advanced state of 
guided-missile development.” 

“With several guided missiles already in produc- 
tion, others relatively far advanced through the 
evaluation phase, and some in the early stages of 
research, it is advisable at this time to channel the 
activities of the Office of Guided Missiles into the 
regular administrative and planning organs of the 
Department of Defense,” Mr. Keller said. 

Mr. Keller, at the request of former President 
Truman, came to the Pentagon in August 1950 to 
coordinate the services’ guided-missile planning. At 
that time the services were largely going their inde 
pendent ways in developing guided missiles, and 
many of them were in competition with each other. 

Beside providing the Secretary with advice for 
proper direction and co6rdination of research and 


development of guided missiles, Mr. Keller also acted 
as guided-missiles consultant to the old Research 
and Development and Munitions Boards which were 
abolished under the reorganization act approved by 


the last Congress. 


@ There are hundreds of assorted can openers on 
the market today—but none like the one the Army 
wields at the Lima Ordnance depot. 

This unique can opener actually is a crane whose 
boom is equipped with tentacles. It is used to lift lids 
off cans—some of which measure 55 feet in diameter. 
The enormous containers—which look like oil tanks 

-stand 11 feet high. They are part of the Army’s 
long-range storage system for tanks and other 
“canned” armored equipment. 

The canned-armor plan paid off when hostilities 
broke out in Korea. All the Army had to do was 
apply its can opener and there, in a perfect state of 
preservation, was a variety of armored might vir- 
tually ready for shipment to the combat area. 

Only 50 to 60 man-hours were required to clean 
up the vehicles and remove the surprisingly little 
preserving compound applied when they were stored 
years earlier. 

Secret of the canning process is the hermetically 
sealed cans equipped with an automatic dehumidifi- 
cation system which keeps the average daily moisture 
content at a level of 30 per cent or below. 


@ Dr. John E. Vance, head of the Department of 
Chemistry at Washington Square College of New 
York University, has been named Deputy Chief of 
Research and Development and Chief Scientist of 


the Department of the Army. He succeeds Dr. 
Harold V. Gaskill, who has returned to his duties 
as dean of science, lowa State College, after a year’s 
leave of absence. 

Dr. Vance, a native of Dayton, Ohio, holds degrees 
from Yale University and taught there from 1929 
until World War II. A major in the Chemical War 
fare Service and later a lieutenant colonel in the 
Corps of Engineers, Dr. Vance worked on the Man 
hattan Project from November 1943 until August 
1946, when he returned to his teaching duties at 
Yale. 

In 1947 he served with the State Department under 
Frederick H. Osborn, deputy representative to the 
UN Atomic Energy Commission, to prepare the 























MEETINGS OF 
DIVISIONS 
THE 


FUTURE SCHEDULED 
NATIONAL TECHNICAL 
AND SPECIAL COMMITTEES OF 
AMERICAN ORDNANCE ASSOCIATION 


Metal Lubricants Committee at Dayton, Ohio, 
October 28, 1953, and at Cincinnati, Ohio, 
October 29, 1953. 


@ Rocket Committee of the Rocket, Bomb and 
Artillery Ammunition Division at Redstone 
Arsenal, Huntsville, Ala., November 5-6, 1953. 


@ Gage Industry Division, January 1954. 











second UN-AEC report covering technical aspects of 
the international control of atomic energy. 


@ The Army’s “Detroit on the Isar” has been 
turned into a Bavarian Willow Run to produce 
thousands of tank, jeep, and truck engines and 
power-train assemblies. 

It is the largest tank-automotive rebuild shop in 
the world. Located between Munich and Dachau, 
the Karlsfeld Ordnance Depot—as it is known of- 
ficially—occupies a fenced-in area of 273 acres, 243 
of which are in operational use for supply, storage, 
and industrial operations. 

Prior to its capture by American soldiers in 1945, 
the plant turned out an average of 600 aircraft 
engines each month for the German Air Force. 

Today, under direction of 25 Army ofhcers, 19 
enlisted men, and 25 civilian technicians, the plant 
supplies the Army’s European Command with thou 
sands of engine and power-train units rebuilt and 
assembled by 6,000 German nationals, displaced per- 
sons, and refugees. 

Indicative of the activity at the Bavarian Willow 
Run are records which show that over a 6-year period 
more than 135,000 rebuilt engines came off the plant’s 
assembly line. 

The savings in dollars is tremendous. In 
reclamation branch alone, a saving of $740,000 was 
realized over an 8-month period. Records show that 
for $1.60 the plant can reclaim a jeep cylinder block 
that would cost $127.34 new. For $6.50 it reclaims 
jeep crankshafts priced new at $24.57. 

Success of the Karlsfeld Ordnance Depot as a 
major rebuild center is due primarily to two accom 


the 


plishments: 
1. Adoption of mass-production methods for com 


plete rebuilding of all types of Army engine and 
power-train units; 





2. Education of the Western German manufac 
turers to mass-produce spare parts with U.S. dimen- 
sions, threads, and, in many cases, U.S. material 
specifications. 






@ In a move to “modernize” military financial and 
accounting procedures, Defense Secretary Charles E. 
Wilson named a 12-man committee to work out “a 


more effective, simplified, standardized” system for 
financial management. 

Headed by Charles P. Cooper, former vice-presi- 
dent and director of the American Telephone & 
Telegraph Company, the group includes Assistant 
Secretaries of Defense W. J. McNeil and Charles S. 
Thomas and 9 business executives. 

The other members are: Albert Bradley, executive 
vice-president of General Motors; W. Harold Bren- 
ton, president of the American Bankers Association; 
Paul M. Green, dean of the College of Commerce 
and Business Administration at the University of 
Illinois; Robert E. Gross, president of the Lockheed 
Aircraft Corporation; 

Also, Joseph B. Hall, president of the Kroger 
Company; D. L. Millham, vice-president of General 
Electric; Frank H. Neely, chairman of Rich’s, Inc. 
Atlanta, Ga.; Robert L. 
Boettcher Foundation; and E. M. Voorhees, chair 
man of the finance committee of United States Steel. 

Secretary Wilson explained that the collection of 
expenditure data within the services “is not in line 


Stearns, president of the 


with their responsibilities” and that “while they have 
been making progress in this area” they are “gen- 
erally agreed” on the need for a more modernized 
system. 

Following the first meeting of the new committee, 
designated the Advisory Committee on Fiscal Organ 
ization and Procedures, Chairman Cooper and the 
group hope to come up with some recommendations 
“that will promote better results in the management 
of the Defense Department.” 

He noted, however, that the present difficulties 
of the military accounting system do not stem “from 
lack of regard of the people in the establishment” 
but have developed as a result of the rapid growth 
of the Department. 

The Committee will meet periodically to review 
staff studies in various fields of fiscal management 
and to make recommendations to Secretary Wilson. 
These recommendations, Mr. Wilson said, probably 
will be put into effect on a piecemeal basis as they 


are received and approved. 














Admiral Arthur W. Radford, United States Navy 
Chairman of the Joint Chiefs of Staff 
Will be the honor guest and 
principal speaker 
at the 
Annual Industrial Preparedness Dinner 
of the 
American Ordnance Ass« lation 
to be held under the auspices of 
‘The New York Post 
in the 
Grand Ballroom of the Waldort-Astoria 
New York City 


Wednesday, December 2, 1953, at 7:30 P.M. 


. 


Ihe Association's Blandy Gold Medal for distin 


guished service will be awarded to Admiral Radtord. 


4 


Reservations for the dinner will be accepted until Wednesday, 


November 18, 1953, if seating space at the Waldort stl 


permits Any surplus of receipts ove expenditures connected 


with the meeting will be donated to The Navy Reliel Society. 


Black lle (,uests may bye brought 





Month by Month: Highlights 


of the National Defense 











Director of Guided Missiles 

When Mr. K. T. Keller completed, 
on September 17, 1953, his assignment 
as Director of Guided Missiles in the 
Office of the Secretary of Defense, he 
added another significant milestone in 
the distinguished career of an out 
standing industrial leader. 

“With several guided missiles al 
ready in production, others relatively 
far advanced through the evaluation 
phase, and some in the early stages of 
research,” Mr. Keller said, “it is advis 
able at this time to channel the activi- 
Ofhce 


regular 


ties of the of Guided Missiles 


into the administrative and 

planning organs of the Department of 

Defense.” 
Asked by former President Tru 
man to codrdinate guided missiles 
planning activity for the Depart 
ment of Defense, Mr. Keller was 
named Director of Guided Missiles 
by Secretary of Defense George C. 
Marshall in October 1950. 


In addition to providing the Secre 
tary of Defense with advice for the 
proper direction and coordination of 
research, development, and production 
of guided missiles, Mr. Keller also acted 
as consultant to the Chairman of the 


and Development 


former Research 
Board and the former Munitions Board 
in the guided-missiles field. 


Mr. Keller's 


history was first won by his great aid 


niche in our military 
to Army and Navy Ordnance during 
World War II. In the held ot 


tank design and production in that 


vital 


conflict he began for his company—the 
Chrysler Corporation, of which he is 
board chairman—an enviable tradition 
which was continued by the corpora 
tion in the Korean War. He was an 
adviser to Lieut, Gen, L. H. Campbell, 
Army Chief of World 


War Il. 
{ director of the 
nance Association, Mr. Keller will 
continue as chairman of the board 


of the Chrysler Corporation, 


Ordnance in 


{merican Ord- 


His many friends in the land, sea, 
and air arms of the Defense Establish- 
ment and throughout industry will 
join in this salutation to him for an 
defense cheerfully 


other assignment 


undertaken, painstakingly developed, 


and patriotically fulfilled. 


New Defense Team 

The newly authorized nine Assistant 
Secretaries of Defense are now operat 
ing as a team. 

It appears that their main tunction 
will be to run interference for the man 
carrying the ball. Their job is to help 
and not to 


the operating agencies 


hinder. They will direct and not 


operate; cut red tape and not create it. 
Such 


adhered to, are 


functions at the top, rigidly 


just what the doctor 


ordered for an ailing, overweight, 


garrulous defense organization. 


The nine competent men were ap 
pointed to their present positions 
by President Eisenhower in his re 
organization of the Department of 
Defense that was intended to con 
centralize more 


of Defense 


centrate and 


power in Secretary 


Wilson. 


Statutory boards and staff agencies 
were abolished, and their powers were 
vested in the Secretary of Defense who 
promptly allocated these functions to 
his nine vigorous assistants—‘“the nine 
vice-presidents” as they are called in 
defense circles. 

It is Secretary Wilson's desire that 
these men set policies and assist the 
various branches of the armed services 
in carrying out their responsibilities 

The new streamlined Department of 
Defense will not engage in operations 
but will call the signals in a strictly 
policy-making rdle. Experts are in 
agreement that the new organizational 
plan resembles very closely the or 
ganization of General Motors, formerly 
Wilson. 


In the big, efficient GM organization, 


headed by Secretary 


vice-presidents head sections organized 


along functional lines that establish 
general principles, but do not interfere 
with the operation of member com 
panies. 

If one of the member companies has 
sales trouble, for example, he can go 
to the vice-president in charge of sales 
and get the kind of top-rank assistance 


he needs. 


Thus far the new team of As 


sistant Secretaries 1s doing a 
creditable job as coérdinators and 
trouble shooters for the various 
branches and bureaus of the 


armed services. 


May they continue to cut across lines 
of authority and replace the concept 
of “command” in the Pentagon with 
that of “help” and substitute coopera 


tion for interference. 


Admiral Radford and Economy 

Good news for hard-pressed tax 
Adm. Arthur W. Radford, 
new Chairman of the Joint Chiefs of 
Staff, that the 
Nation should get more military effec 


payers! 


expressed the view 
tiveness for its money than it has been 
getting. 

that the Nation has 


reached the painful stage where it must 


He declared 


eliminate the waste and duplication 
which resulted from the hasty build up 
of the armed forces after the sudden 
and unexpected outbreak of the Korean 


War in 1950. 


Admiral Radford declined to say 
however, whether this would mean 
any reduction in military spending 
from the $42.3 billion rate forecast 
for the present fiscal year that ends 
next June 3oth. 


The 


rently engaged in a critical review of 


Joint Chiefs of Staff are cur 
the Nation’s war plans as well as the 


personnel and munitions needed to 
support them. 

Present goals call for an Army of 
20 well-equipped divisions and a Na 
27 divisions by the 


tional Guard of 
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end of 1954, a Navy of more than 400 
combat ships, g,goo operating aircratt, 
and 3 Marine divisions by the end of 
1954, and an Air Force which will 
consist of 120 modern wings by the 
end of 1955, together with an addi 
Reserve and Air 


tional 22 wings in 


National Guard units. 

Admiral Radford said he believes the 
Nation is presently in a “down” period 
as far as national spirit and confidence 
in leaders is concerned. He blamed 
this, in large part, for the difficulty the 
services face in acquiring and keeping 
highly trained and experienced per 
sonnel, 

Next to matériel and budgetary prob 
lems, he indicated the problem of 
personnel is the toughest one the serv 


ices face today. 


Modern Air Power 


In the face of growing concern in 


some quarters, three top officials re 
cently expressed satisfaction with the 
progress being made in national de- 
fense—particularly in the field of air 
power. 

Roger M. Kyes, Deputy Secretary of 
Defense, said that the secretaries of the 
military departments and their chiefs 
of staff are studying ways and means 
to achieve better organization within 


their respective services. 


“Through the codperative effort 
of the military and civilians,” he 
declared, “much more progress is 
being made toward the improve 
ment of our defense establishment 
casual 


than is apparent to the 


observer.” 


Assistant Secretary of the Air Force 
for Matériel Roger Lewis asserted that 
the ability of the Air Force to devote 
itself with unflagging purpose to carry 
ing out its mission will succeed only 
to the degree that the American people 
understand that predominant air power 
is indivisible from our national security 
and world peace. 

Assistant Secretary 
Air James H. Smith, Jr., 


that the striking power of today’s Navy 


of the Navy for 


pointed out 


is many times that which was found 
so valuable in World War II. 
Mr. 


progress in a variety of ways. In point 


Smith traced the Navy's air 
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of speed he asserted that 450 miles an 
hour was a respectable speed for fighter 
aircraft in World War Il. Today, how 
ever, talk of tripling that speed is com 
monplace. The Douglas Skyrocket, tor 


example, has flown 1,239 miles an hour. 


“Improved radar,” he said, “has ex 
tended the pilot's vision far beyond 
natures gift. By improved com 
munications the pilot's response to 
intelligence or command has been 


extended. 


“In modern air-to-air combat, ground 
radar ‘sees’ the distant planes, both 
enemy and friendly. Through electronic 
directs 


communications the controller 


his fighters to the interception. By 
radar the pilot ‘sees’ his opponent and 
completes his contact for combat. 

“Then electronic fire-control systems 
come into action. Meanwhile, in many 
planes, an ever-watchful radar eye is 
alert to warn the pilot of any enemy 
who tries to attack from behind.” 
Two Golden Anniversaries 

Thus far in this fateful year of 1953 
two anniversaries of outstanding sig 
nificance in the annals of our national 
defense have passed by with practically 
no reference in the public press. Yet 
both are of major significance to the 
national defense. 

This year marks the fiftieth anniver 
sary ol famed 
Springfield Rifle, Model 


for more than a third of a century was 


the adoption of the 
1903, which 
the standard rifle of the American 
Army, Navy, and Marine Corps 

And in the 
Secretary of War, the Hon 


year the then 
Elihu Root, 


American 


Sain 


whose stature as an States 
man grows with the years, established 
the General Staff of the United States 
Army. The two have played important 


Nation's 


twentieth century. 


roles in our record in the 
The Springfield has been superseded 


by its taster-hring successor, the 
The Staff has 


strength and fulfills its important mis 


Garand. grown in 


sion with alacrity. It has accomplished 
much good in the coordination of our 
military might, although it is by no 
means the small strategy making group 
Mr. Root had 


ceived it fifty years ago. 


in mind when he con 


Both anniversaries provide food for 


thought for in both are recorded, 
implicitly and explicitly, successes and 
failures of prime importance. If we are 
wise we will read those records, for 
their imprint on the past fifty years 1s 
of vital meaning to our military prowess 


Atomic Age. 
The Springheld Rifle 


in the 
Model 1903, 


was the outcome of constant striving 


for increased hrepower and accuracy 


for the American fighting man-—a 


striving which must be carried on with 
the vigor, acumen, and pride so note 
worthy throughout our long Ordnance 
history 

The American Civil War had scarcely 
1866 the caliber .s8 


ended when in 


muzzle-loaders were converted into 


breech-loading rifles as designed by 


E. S. Allen. 


single-shot caliber .45 rifle, 


Seven years later, the 
also known 
as the Springheld, was adopted by the 


Army. It 


the next two decades until, after cease 


remained the standard tor 


less experiments, the caliber .30 maga 
zine rifle, known as the Krag-Jorgensen, 
of foreign origin as have been so many 
basic became the Army 


ot our arms, 


standard, That was in 1892 


In 1902, the U.S. Rifle, Caliber .30 
Model of 
of imperishable 


rut “Springfield” 


1gO03 
memory, came 
upon the stage to hold undisputed 
eminence and, during World War 
{merican 


l, to win the hearts of 


fighting men as well as of expert 


riflemen in civil life 


many an intan 
World 


with its 


It was a sad day tor 
tryman when, on the eve of 


War II, the 


tremendously 


semiautomatic, 


increased firepower, re 


placed the Springheld. Our soldiers 


were then still trained riflemen who 


depended on the accuracy of the singh 
shot, and they belabored the soldier 
who required a second shot to get his 
enemy. Another complaint was the 
yreatly increased demand for ammuni 
essary by the new rifk 


tion made ne 


or at least made necessary by untrained 
riflemen 

Many an expert riflemen of a decade 
past will tell you that marksmanship 
im our fighting services today is not 
as good as it should be and used to be 
that 


training in marksmanship does 
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not receive nearly the emphasis ace 


quate to the needs of the times; and 


that the consumption = ol small-arms 


ammunition, as a result of automat 


and semiautomatic fire without ade 


qual appraisal ol marksmanship train 
ing, 1s a sign of decadence as well as 


an unnecessary increase in the cost ot 
defense. 
Be those considerations as they may, 
and there is more than the old soldier's 
complaint in them by a long shot, the 
Springheld, Model 1go3, was, and still 


great rifle. 


1s, a 
Its long and glorious history is a 


bright page in) American Ordnance 


yg credit 


progress, reflecting yreat upon 
Army 
and the Springfield Armory, as well as 
Army Ord 


who contributed so un 


the Ordnance De partment of the 


on that stalwart band of 


nance ofhcers 


selfishly through the years to making 


the Springheld an ever better rifle 


That goes for industry, too, which 


had an important share in the 


achievement 


In this fittieth anniversary vear let 


us pay homage to the men who made 
the Springfield as well as to those who 


used it effectively in battle. Both are 


worthy, as is the Springheld, Model 


1903, of our thanks, our praise, and 


admiration. 
The 


General 


our 
Army 


time for 


fittieth birthday of the 


Stafl is likewise a 


review, in the light of the record, for 


it is a record of achievement in line 


with the evolution of command of huge 


land forces, such as characterized the 


yreat armies of kurope notably the 


French and German, and, with lesser 
acclaim, those of England and Russia. 

Mr. Root’s superb contribution to 
America’s military achievement has 
been acclaimed as having brought to 
the Army what the task-force idea has 
meant for the Navy—and the moditied 


stafl for the Air Force—each idea and 
method being best adapted to the mis 


sion of the medium involved. 


The General Staff of the United 


States Army, under the direction 


of some of the greatest military 


leaders in our history, has crystal 


lized 


potch control of the era prior to 


strategy so that the hotch 


1go has been welded into 


unified operation, 
was 


In the things this 


made 


nature ol 


necessary by the sheer size and 


complexity of the military tasks which 


confronted 


lorces in 


Africa, 


Pacific, 


our fighting 


in World War [| and in 


Italy, 


| rance 
Germany, the 
World War Il, 


Stranyest ol all our 


| rane 


and Japan in and in 
that 
the Korean War of 1950-1952 


Mr. 


Korea in 
conflicts 

\s we 
and attitudes regarding the 
Army 


two 


read Roots intentions 


formation 
had 1! 


whicl 


of an General Stafl, he 


mind the prime purposes 


the very term connotes the deter 


mination of military strategy to efle« 


tuate national policy as set by the civil 


ian leadership of the | 


legislative and 
administrative branches of Government, 


and, as a corollary of over-all strategy, 


to determine the requirements In men 


and munitions to make that Strateyy 


successful. 


Those are duties of the vravest im 


portance, and they require the most 


sagacious, experienced, and __ intelle: 


tually honest military leaders within 


all. 


Mr. Root’s ideals in these respects 


been met with glowing success. 


Our military strategy 


have 


in the wars in 


which we have been engaged since 1902 


has been tar more creditable than has 


our political strategy. It was not our 


military leadership in 1914 that raised 


the slogan “Too Proud To Fight.” 


Our Chiefs of Staff fought against 


insuperable odds during the trayk 


Igz08 to keep the semblance of a 


skeleton army when political leadership 


would have little of it 


lt was not our military strateetsts 


in the 1940-1945 period who de 


manded “unconditional surrende) 


Morgan 


nor did they invent the v 


thau Plan for dealine with the 


cnemy 


One has but to recall the words and 
ictions of General MacArthur to know 
War the 


political and not the military strategists 


that again in the Korean 


were in control—and to our national 


SsOrTrTOW and dismay 


The record as to the computation ol 


requirements of munitions ts not a 


owiny one. Too often allocations have 


gl 
been ethereal rather than real; too tre 
quently they have been too late rather 
than too soon. Most serious of all has 
been the ever widening orbit ot opera 
tions in the technical held of design 


and production by what should be 


most strictly a policy-making and not 
in operating ayency. 

The se 
the slightest to offset the real worth ot 
Army Staff 


during fifty years. They are 


reflections are not meant in 


the record of the General 


indications 


nevertheless that the evolution of ever 


increasing efliciency and economy may 


yet bring about in stull higher degree 


| 


the ideas and the Elihu Root 


bserver 


ideals of 


statesman, patriot, and keen o 


of the human beings by whom wars 


ire made and won—or lost. 


Lower Insurance Rates 
Special Financial Services Division, 
Office of the Chiet of Finance, reports 


that through the continued eflorts of 


its Contract Insurance Branch a_ re 
luction of thirty-five per cent on 
workmen's ompensation insurance 
rates tor Department of Detense explo 
sive manufacturing contracts has been 
successfully negotiated with the Con 
ference Committee on the National De 
fense Projects Rating Plan 

The reduction became effective on 
new, renewal, and outstanding policies 
as of July rsth 

Loss experience on presently operat 
ing explosive risks was accumulated in 
the Contract Insurance Branch for the 
years 1950-1952, showing approximatel) 


a twenty per ent average loss ratio 


Since standard premium charge 


}} j. , 
generally are based upon a permis 


per cent loss ratio this 


/ 
favorable 


ence formed a realisti 


sthle sixty 


phenomenally and con 


stent exper 
basis upon which to ne gotiate for 


lower rates 


There are some fifteen large explo 


sives manulacturinyg plants on which 
the Government will benefit through 


reduced premium reimbursements 


On a single risk producing, for ex 


ample, a previous annual standard 


premium ol $500,000, this rate decrease 


will result in a standard premium re 


duction of $175. 0, 
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Ordnance Esprit 


An Editorial 


AJ. GEORGE FIELDING ELIOT, in a recent tissue 


ot this magazine, wrote a thought-provoking and 


most tmely article entitled “Has the Army Lost Its Soul: 


Few articles in these pages have created yreater reader in 


terest or more eneral approval, 


His plea was tor a return olf the morale ol the small unit 
a rekindling of the regimental fre which in days gone by 
ght and die tor the as well as 


inspired men to fi regiment 


for the army of which it was a part and in turn tor the 


nation the army and proups of armies were tormed to dete nd. 
The 
reflection in this reyard. 

Think tor a 


that have survived the test of 


esprit ot the Industry-Ordnance team ts worthy olf 


moment of our great national institutions 


time and are eminently worthy 


of our admiration and esteem. Group pride iS an immensely 


valuable asset in all walks of lite. 


A man or woman or child can and should take a legit 


imate pride in the imily name and history, and in th 


home, with all its enduring memories and fond associations. 
The old school tie still signihes the finest kind of camaradert 
One’s church links him with the eternal verities. The soldier 
should take pride in the tradition of his reviment, 
Imitating the ancient Greeks in their devotion to the city 
state, today’s citizens should take pride in their communities 
worthy of their civic and national 


and seck always to be 


heritage. 


The Ordnance Family 
There are other equally deep loyalties—tor example, the 


historic bonds of patriotic fellowship that have united the 


great Ordnance family since the foundation of our republic 
The Ordnance 


sists of all military, naval, and air personnel, active or retired, 


world. It con 
| 


family extends around the 


who work or once worked with weapons, be they commis 


sioned or non-commussioned, youny of old, living or dead. 


The Ordnance family embraces scientists and engineers, 


It includes employers and employees of all the organizations, 
public and private, which design and produce the weapons 
preventing war. 


The Ordnance tamily is made up of the rank and file ot 


ot detense in time ot peace for use in 


citizens who, while not directly and presently afhliated with 


the Ordnance team as members of the American Ordnance 


ertheless, as patriotic Americans, are giving 


which is basi 


Association, ne’ 


their support to a cause to the defense of our 


Nation 
The 
achievements ot 


transcendental 


in this atom 


age. 


contemporary tendency is to overemphasize the 


and to minimize 


esprit. 


numbers, as 


science and technology 


lovaltvy, morale, and 


treated 


such ilues as 


Too frequently men are as robots, as 


objects, as abstractions. Human beinys are reterred to as 
‘ 99 | ' 
spaces, if you please 
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Then we become alarmed about the spread of selfishness 
lack ot 


ships, whether in statecratt, science, 


and the interest in fundamental human relation 


cducation, re ligion, or 


military aflairs! 


In Men, Not in Things 


] 


Uhe esprit ol the Ordnance team ts rooted in men and 


not in things. All of us recall with pri le and deep gratitud 
ol May; Gen. William Crozier, o 
Ma). Gen. C. C. Williams, of Adm. W. H. P 
Vice Adm, George F. Hus.cy, Jr. and the 
spirit’ of Arnold, 


the geints 


the truittul influence 
Blandy, aad 
unconquerab! 
Kenney ind General 


Force, We 


General General 


Spaatz among who built our Au 


will always take prid in the maynilicent civiluan accom 


plishments ot such dedicated men as Benedict Crowell and 
W alsh. 


The Ordnance 


James | 


team has never known deteat. It has 


never tasted the bitterness of surrender, Generation afters 


Valiant men 
Nation 


rent, they pas ca 


veneration, new men have come upon the scene, 
They have 


ihe very best that was in them. | pon retire 


experienced men, prudent men viven the 


on to thei successors the tr iditions ind high purposes ol 


in essential natronal detense mstitutior 


Ordnancemen will continue to guard the ramparts of tree 


dom —loyal, competent, unatraid; nourished and sustaines 


other watchmer 
ded 


themselves. 


, 
in their inmost souls by the memory of 


who aiways put duty ibove seit intere and en 


ourayged by their associates who, like have 


pledged their honor and their lives in a sacred caus 


W he Nn 


raised the 


George Fielding Eliot wrote in these praapre 


Army, having 


bure tuicra has not lost it 


question whether the becorn 


huge and highly regimented 
soul, He emphasized the danger that lurks in trying to rus 


in army ona “busine Ss ha Is. Men ire not ma hines, il 


ethcrency, as 


corp 


too much mechanical ipphed to human being 


may destroy the esprit de that is so essential to any 


vood highting unit 


The Ordnance traternity realized that there 


no substitute for espri Ss always cultivated and 


prick i 


fostered a sens ol oc 1SC tf onying i sense ol 


" 
1 rsonal responsibility, a sense of continuing ac omplt hment 


in arsenal and depot, in the Pentagon and on the batth 


, | 
held. Ordnance has alway known 


that a he witzer 1s on 


is good as the men who de sign, make untain, and tire 


Superior firepower, yesterday and originate 
superior 


May 


Ordnanee 


manpower 


Ordnance ¢ mmprove Ww the year May 


prit 


continue to in untarnished example of fra 


ternity, devotion to dut ompetence ind unswervin 


to those human and divine ideals which are the 


priceless and wmmortal heritage ot tree men everywhere 
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ASSOCIATION AFFAIRS 


National Executive Committee Forms 
New A.O.A. Technical Divisions 


A meeting of the Executive Committee 
of the American Ordnance Association 
was held at the Metropolitan Club, Wash- 
17th 


order by 


Ne pte mber 
called te 


Levin H, Campbell, 


ington, D. C.. on 
The 
the presiding officer 


mecting Ww: 


Association president 
The 
were pre 
bert A 


Biggers, 


following Committee members 
Harvey C. Knowles, Her 
Louis Polk, Robert L 
Marsh, Florence G 


Lewis, and Leo. A. 


ent 
Gidney, 
Henry N 
Ferriter, Burton O 
Codd 

\ resolution memorializing Col. Henry 
Parsons Erwin, late treasurer and direc- 


of the 


was 


tor American Ordnance Associa- 


tion read and approved. A com- 


mittee was appointed to nominate a 


treasurer and a director to serve for the 
remainder of Colonel Erwin's term which 
December 31, 1954, 
additional Technical 
tablished: Combat Ve 
the chairmanship of R. T. 
Missiles 


Eksergian; 


expires on 
The 


Divisions 


following 
were « 
hicles, under 


Keller; Guided under the chair- 


manship of C, I and Com 
ponent Materials, under the chairmanship 
of Henry N. Marsh 

A committee was appointed to evaluate 
essays submitted for the James L. Walsh 
prize contest for 1953. 


\ board wa 


report on Re 


essay 
appoited to consider and 
erve Ordnance Technical 
Manpower, the report to be adopted by 
of Directors and to 


to the 


become 


Blandy 


the foard 
Association policy similar 
Board Report 

A committee was appointed to nominate 


members at large of the Association's 
Council for 


January 1 


terms of beginning 
1954, 

\ nominating 
pointed for the A 
Directors for terms of 
January 1, 1954 

Following the meeting, 2 luncheon was 
held at the 

Special 
Charles S 
of Defense 
Hon, Frank D. Newbury, Assistant Seere 
tary of Defense En 
Quarles, 


one year 


committee also was ap 
Re ard of 


vears be 


ssociation’s 
four 


ining 


club 
Hon 


secretary 


included — the 


\ssistant 


guests 
Thomas 
(Supply and Logistics); the 
(Applications and 
Hon Donald \ 


Assistant Secretary of Defense ( Research 


gineering ) ; the 
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John Slezak, As- 
the Army (Ma 
Anthony J. 

to the ( lief of 


and Deve lopment ) * Col 


sistant Secretary ot 
and Brig. Gen 


Biddle, As 


Staff, U. S 


tériel) ; 


Drexel istanit 
\rmy 
Army were Maj. Gen. 
John K. Christmas, Maj. Gen, E. L. 
Cummings, Maj. Gen. I FE. Simon, 
Brig. Gen. D. L. Van Syckle, Brig 
J. H. Hinrichs, Henry R. 
Westphalinger, (se1 | B. 
Medaris 
Navy 


Schoeftel, 


Representing the 


Gen. 
Brig. Gen 
and Brig 
included Rear Adm. M. F. 
Rear Adm, W. Mel 
Rear Adm. Thoma B. Hill, 
Edward L. Woodyard, and Capt. J. F. 
Byrne 
rhe 
Lieut 
W. D 


ind 


gucsts 
Hague 


Capt 


\ir Force was repre sented by 
Gen. L. C. Maj 
Eckert, Brig. Gen —— 


(sen, » ) Ross 


Craign (se1 
Day 1S, 


brig. 


W ash- 


turnout 


WASHINGTON.—The 
Post 


Golf 


e AT 
ington attracted a large 
Dinner Meeting at 


Club on 


and 
Nav y 


day, in spite of 


for its 


the Army and October 


6th. During the rain 


squalls and chilly winds, some 180 golfers 


turned out to compete for the many fine 


prizes, After the dinner meeting, where 


President Ludlow King _ presided, 
McCloskey Fred Marshall 


acted as masters of ceremonies to present 


Post 
Thomas and 
golf prizes and draw for door prizes in 
the ballroom of the club. 

Fairless Trophy for 


was won by R. H. 


The Benjamin F. 
the low 
Rife of 
rhis trophy 
a. Ss 


gross score 
Huber 


vas just established by the 


Brothers Corporation 


Steel Corporation as an annual 


prize to be competed for by any member 
\ssociation. 


American Ordnance 


ophy is a large silver bow] and 
the winner each year will receive a small 
replica. The presentation of this trophy 
Plowman, senior 


Steel 


Vas made by (srover 
sident of the U. S Cor- 


other outstanding prize in 


day’s competition lica of the 
L. A. Mc 
fall by the 
honor of their president for the 
annual A.O.A. 
Coffman of Coff 
will be the 


this 


Was a Tep 
affrey Trophy established thi 
International Harvester Com 
pany in 
net the golf 


OW score i 


tournament. James C 
man & Hagerty 
first to have his name inscribed on 


The 


Crawford, 


wor and 
beautiful bow! presentation 
Washingtor 


Hat 


was 
made by ¢ P. 
office manager of the International 
vester Company. 


golf 


awarded for such achievements as longest 


Some twenty other prizes were 


drive, low and high scores on par three 





Stanley C. Hope 





Stanley C. Hope, president of Esso 
Standard Oil Company, New York, 
is widely known throughdut the Ord- 
nance fraternity. Hg was elected a 
director of the American Ordnance 
Association at the September meet- 
ing of the 
Committee to serve the unexpired 
term of the late Col. Henry P. Erwin. 

A native of Springfield, Mass., he 
became president of the Gilbert & 
Barker Manufacturing Company in 
1932. During World War II he served 


as chairman of the Army’s Remote 


Association's Executive 


Control Systems Group. He is presi- 
dent of the Hartford-Springfield Post 
of the 


ciation. 


American Ordnance Asso- 
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holes, and other complex scoring feats 
that caused Roy Devereaux some anxious 
moments in his computations 

After all the golf honors were dis 
tributed, a drawing for door prizes got 
under way, utilizing the large Benjamin 
F. Fairless and International Harvester 
Trophy bowls as ticket containers. Due 
to the great generosity of a list of com 
panies too long to enumerate, some 200 
door prizes were taken home by those 
with lucky numbers 

The climax was the final drawing by 
all hands for a large TV set donated 
by the Crosley Division of Aveo, and 
a modern kitchen sink donated by Hubeny 
Brothers, Inc., of Roselle, N. J 

These were won by W. Van R. Gilbert 
of the Aluminum Company of America 
and Oliver G. Green of the Bureau of 
Ordnance, respectively. Frank Hughes of 
Avco presented the TV set and R. H 
Rife, on behalf of Hubeny Brothers, pre 
sented the shining kitchen equipment. The 
meeting adjourned with few of the mem 
bers of the Post or guests leaving 
empty-handed 

\rrangements were made at the meet 
ing for eighty members of the Post to 
take a trip on one of the U. S. Navy's 
aircraft carriers. The trip was arranged 
for November 3rd and 4th, with a small 
carrier task force leaving from Norfolk 


Naval Base, Norfolk, Va 


e AT ST. LOUIS.—Through the co 
operation of the presidents of three rail 
roads—Don Fraser, H. A. DeButts, and 
Armstrong Chinn—the St. Louis Post was 
able to have an &-car train available for 
the transportation of more than 400 mem 
bers and guests from St. Louis to Scott 
Air Force Base for a general inspection 
tour on September 19th 

The trip was made possible by invita 
tion of Col. C. I. Ferris, commander of 
Scott Air Force Base 

Members of the program committee in- 
cluded Dave Smith, J. B. McKee, Stanley 
Jackes, Ashley Gray, Walter L. Siegerist 
Vincent Ring, and Irvin Jerger 

The special train left Union Station at 
12 o'clock noon. An enjoyable lunch was 
served to members in the officers’ dining 
room at Scott Field at 1:30 o'clock. Of 
special interest was the fact that the 
complete redecoration and all the fur 
nishings in the Officers’ Club were pro 
vided by the officers themselves, without 
any expense whatever to American tax 
payers. 

The luncheon was followed by a movie 
about the atomic bomb and a talk by 
Brig. Gen. George F. Schlatter, deputy 
chief of staff for operations of the Au 
Training Command, on the military and 
civilian aspects of the bomb 

Post members were then taken through 


the Air Force School where various 
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Walter Siegerist, left, president of the St. Louis Post, chats with V. P. Ring during 
the Post's inspection tour of Scott Air Force Base on September 19, 1953 


pieces of equipment used im tl stration known a a cramble,” by 

tion of students were displayed the flyers assigned to the defense of 
Next came a tour of the field in Scott St. Louis 

Air Force buses At 4:30 o'clock, members boarded the 


rhe finale was a s 1 air demon train for the return trip to St. Louis 


General Vincent Addresses Meeting 
of Aberdeen Proving Ground Post 


Brig. Gen. T K Vincent, former Aberdeen and the work of former Germat 
deputy commander at Aberdeen Proving Hitists on guided missile 


Ground, Md., returned on September 22nd he work of the former German 


} 


to address the nual al \ ety s v high praise trom the general 


the Aberdeen Px \n (ord had nothing but the « pest apprecia 

nance \ssociati wi md confidence | 
(seneral Vinee ! he ! onmn ned ' 5 ARO 

ing general at Redst | 

ville \la. He atte 

special invitation of 

Slaughter, deputy commar: : and brilliant mind 

deen fense program 
Speaking hefore t ruished as Led by Dy 

sembly of 16 Ss al guests 120 scientists 

eral Vincent proves is reputation as ; complete America 
peaker wit! ! 1 ning ! ! come active i 

formative — tall n t pera : Huntsville 


Redstone 


problem het 











Maj. Gen. James D. MelIntyre, 
U. S. Air Force (Retired), 
guished officer of the Ordnance De- 
and of 


Force, 


distin- 


the 
ap- 
American 


the Army 
Air 


treasurer of 


partment of 
United States 
pointed 
Ordnance Association at the Septem- 


was 


the 


ber meeting of the Executive Com- 
He Col. 
Henry P. Erwin as treasurer. 
General McIntyre 
West a 
late Maj. Gen. Frank McIntyre. He 


mittee. succeeds the late 


was born at 


Point, the son of the 
served in positions of great respon- 
sibility in Army Ordnance and in 
the Air Force, and as Comptroller 
for the Ordnance Department of the 
Army throughout the period of the 


Second World War. 


Maj. Gen. J. D. McIntyre 








the 
\ 


Aberdeen chapter 


membership 


of the Association. 


drive was held in con 


junction with the annual dinner and real 


ized 

Attending — the 
Maj 
miancding 
Ground, and Col. W. E 
Chief of Ordnance for 


e@ AT 
of the 


about 


(sen, 


fifty me members. 

meeting 
Jonathan & Holman, 
\berdeen 


House, 


dinner were 
com 
Proving 
\ssistant 


Manpower. 


general of 


The 
\dm 


WATERTOWN. 
Navy 


secretary 


and Rear Charles B 


ig “Pee 





Momsen 
to the Yankee 


a fleet carrier. 


recently exter d an imvitation 


Post to make a cruise on 


\ 2-day indoctrination cruise aboard 

PARAWA as arranged for 
ird and 4th in the 
The 


group operations 


the U.S.S 


\ 


Vovember vicinity of 


Norfolk, Va cluded day 


| task 


and 


cruise i! 


night 


e AT SAN FRANCISCO.—Dear 
ident of the 


W itte - 


a national vice \merican 


Ordnance A 


pre 


ociation and civilian chief of 


emergency « 


importance 


equipped 


developments 


llacement 


t 
! 
bee 


ome 
period 
He contr 
action t 
in disposing 


production 


al d 


talk “Ordnance” 


vith defense 
that the An 
can play a 
vital 1 


etfecting 


members 


Was 
| 

meeting held in 
H. Campbell, esident 
with 
directors of san 
attendance at the 
Campbell speak 

to the 
Ord 


port made Secre- 


on Reserve ance 
icity 
pbhell emphasized the neces 


he present defense 
condition, 

production 

He further stressed th 


of keeping 


a continuing 
hine tools 
the star 


whicl 


during 


isted 


iken 


this requirement with 


after the previou 


defense plants and 


faciliti 
General C 


asked 


ot an 


that directors 
Francisco Post 


their daily contacts 


led citizens, He 
Ordnance A 
role in disseminating 


on the 


mit erted 


erican ociation 
major 
importance of 
continued 


uring the sup 





Among the guests at the Aberdeen Post Meeting were, left to right: Col. W.E. House, Assistant Chief of Ordnance for Manpower; 
Brig. Gen. W. R. Slaughter, commanding the Ordnance Training Command; D. C. Jackson, Post vice-president; Maj. Gen. J. L. 
Holman, commander of Aberdeen; G. A. Gustafson, Post president; and Brig. Gen. T. K. Vincent, commanding Redstone Arsenal. 
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The above A.O.A. members conducted a press conference on reserve ordnance production capacity at San Francisco in con- 


nection with the Post meeting there. Left to right are: Col. C., D. Hudson, Sixth Army Ordnance Officer; B. C 


Heacock, 


president, San Francisco Post; Levin H. Campbell, Association president; Dean Witter, national vice-president; Col. John M. 
Stark, deputy chief of the San Francisco Ordnance District. General Campbell was the principal speaker at the Post luncheon, 


port of this new national-defense idea. 

B. C. 
Francisco Post 
than 


Other 


Heacock is president of the Sai 
which now numbers more 
500 members 
members of the board of direc- 
tors im attendance at the luncheon 
vice-president of 


Murra 


Jessuy 


Lawrence S. Fletcher, 
the Post, Adn 
(Ret.), Colonel Witter, Edgar B. 
and Elmer R. Peterson 

Col. John M 
the San Francisco Ordnance 
Col. C. D. Hudsor 


Otheer both 


(,eora 8) 
Stark, deputy chief of 
District, and 
Army Ord 
members in 
Ord 


Sixth 


nance active 


Association afttairs, represented the 


nance along with Capt. Marion 


W. Harris, 


Cor ps, 


secretary of the 


RALPH DEL- 


offi ind coordinator 


e COL. ANGELO 
CAMPO, project 


of the Ordnance a ) of America’s 


atomic artillery been ap 


proyvram as 
Director D | t Ballistic Re 
\berdeen 


pointed 
search Laboratories at Proving 
Ground, Md 

He replaces Col le P. Taber who 
Industrial Col- 


W ashington, 


has been assigme ad 


lege of the Armed Forces, 
D. ¢ 
Colonel 


his part in the Army’ 


Del well known for 


impo is 
successful atomic 
‘ 


artillery project, for whi nuch of the 


testing we ce é \berdeen. 


\ West with twenty 


rraduate 


November-December 1953 


were 


respol sible tor his assignment to | cuador 


in 1943 as chief of the military misston 
@ ALBERT FE elected 
Hercules Powd 


29th, 


FORSTER wa 


president of 
on April 
Higgins. Mr 
president of the 

J. B. Johnson 


explosives department of ind 


er Company 
succeeding 

Forster had beet 
company si 


general manag F the 


a member of the con 
1945 
president on July 29tl 
date John M. Martin was 
eral manager of 
Mr. Johnson 
William R. Ellis resigned as a 
Hercules 


but remained 


rectors since 
appomntes 
explosives, succeeding 
mem 


ber of the executive committee 


director 


@ AT ROCHESTER.— Thx 


ot peacetime om 


full potential 


ized only if 

by Americar 
This vie 

( islet pre 

company 

iumnmual d 

was held 


here 


com 


plete industrial resources and manpower 


of the Nation if full development of 
realized 


industry,” he 


nuclear energy is to be 
“It is a challenge to 
it forward.” 


declared ‘to carry 


returned from an in- 
spection of facilities in Western 
Europe and the Near East, Mr. Cisler 


visited look to 


Having recently 


power 


said the ten nation he 


the United States to carry out the civilian 


and industrial development of atomic 


energy hey recognize, he explained that 


only American industry has the resources 


and know-hov ‘ lake 


“l am sure 


it possible 


atomic energy will have 


its greatest usefulne in industry if we 


° ” 
source of energy 


think 
he 
chairman of the 
yw-Chemical-Detroit Edison 
r Project, cited studies n 
replacement of conventional steam 
by atomic reactor to show the 
nuclear fission as a fuel 
Rep. Kenneth B. Keating, who wel 
comed the gue poke of the yreat 


productive \merica and re 


ability of im 


ary materials 


TAL 
iT 


fu 





Among the guests of honor at the annual dinner of the Empire Post were, left 


to right: Capt. John D. Shea, 


Cisler, president, Detroit 
president, Rochester Gas & 
Lindsay, U.S.A.F., 


duced by General Electric Company. It 
illustrated the peacetime development of 
atomic power, 
James E. 
Diocese of Rochester 
invocation. The Rev. 
pastor of the Lake 
Church, pronounced the benediction. 
Carl S. Hallauer 
Empire Post. Other 
Malvin, first vice-president ; 
Gorman, second 


Miller, 


Kearney of the 
gave the 
Watkins, 

Baptist 


sishop 
Catholic 
Gerald 

A venue 


is president of the 
officers are Ray ( 

Francis R 
vice-president; Col 
Raymond 


Edward G. secretary ; 


U.S.N., 
Edison Company; 
Electric Company; 
commanding general 


University of Rochester; Walker L. 
Robert E. Ginna, executive vice- 
and Maj. Gen. Richard C. 
of the Sampson Air Force Base. 


M tiehler, and August J. 


Zimmerman, 


treasurer ; 
Px st 
Council. 


representative on the 
national 

Sponsors of the dinner included Alex 
ander M. Beebee, Mr. Biehler, M. H. 
Eisenhart, Mark Emmet 
Finucane, James E. 
Gruendike, T. J. Hargrave, Myron 
J. Hayes, William A. Lang, Paul Miller, 
Thomas H. Remington, H. A. Schumaker, 
Lewis B. Swift, Joseph F. Taylor, A. 
Richard Todd, and C. L, Van Derbogart. 
Mr. Hallauer presided at the dinner. 


Ellingson, B 
Gleason, E I 


Necrology 


WRIGHT, 
W or Id 


scientist 


FREDERICK E, 


otheer im 


e COL. 
distinguished Ordnance 
War I! 


who was a charter member of the 


and world-renowned 
\mer- 


ican Ordnance Association, died at his 


summer home in the Thousand Islands 
on August 11, 1953. 

He was a charter member ot the Wash- 
ington Post of the 


resided in the Nation's capital where he 


Association and 


was former!y home secretary of the Na- 


tional Academy of Sciences and petrol 


ogist of the Geophysical Laboratory of 
the Carnegie 


Colonel Wright was widely recognized 


Institution. 


for his contributions to the development 
and manufacture of optical glass in the 
United States the First World 


War. In the execution of national policies 


during 


in this field he served as a colonel of 
the Ordnance 
and was highly commended, In the Second 
World War he served as chief physicist 
in the Air Service Force and was awarded 
the Army’s Exceptional Service Medal 


in 1945, 


Department of the Army 
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Colonel Wright was born in Marquette, 
Mich., 
in that State. He 
of doctor of philosophy from the Univer- 


and received his early education 


was awarded the degree 


sity of Heidelberg, Germany, in 1900. He 
began his teaching career at the Michigan 
College of Mines in 1901 and later served 
as State geologist. Beginning as petrologist 
at the 
Carnegie 
that 
1944 
His contribution to the 


Geophysical | aboratory of the 


Institution he continued with 


organization until his retirement in 
optical-glass 
industry in the United States during the 
First World War 
portance 

Colonel member 
of the Arts 


Sciences, the Physical Society of London, 


was of major im 


Wright was a fellow 
American Academy of and 


and the American Association for the 


Science. He served as 
president of the Optical 


America and also of the Mineralogical 


Advancement of 


Society of 


Society of America 
He was vice-president of the National 


Academy of Sciences from 1927 to 1931 


before becoming home secretary. Most 
active and loyal in his allegiance to Army 
Ordnance, Colonel Wright helped found 
the Washington Post of the 
Association and throughout his life was 
a most interested and regular participant 
in its 
Ordnance 
Nation’s capital but throughout the land. 


Ordnance 


activities. He is mourned by the 


fraternity, not only in the 


@ BRADFORD C, COLCORD, former 
president of the Woodward Iron Com- 
pany, August 16th. 

During World War I, he served as an 
A graduate of the 


died in Boston on 
ensign in the Navy 
University of Michigan, he was superin- 
tendent of blast furnaces at the Crucible 
Steel Company, Midland, Pa., from 1926 
to 1930 and 
Louis Gas and Coke Company, Granite 
City, Ill, from 1930 to 1933. 

He was first employed by the Wood- 
1935 and, after 


a number of years as an executive of the 


was associated with the St. 


ward Iron Company in 
National Tube Company, he returned to 
sirmingham to serve as president and 


director of Woodward in 1948. 


¢ DONALD H,. MONTGOMERY, vice- 
president and director of the New Britain 
Machine Company, New Britain, Conn., 


died on August 13th at his home in 


Farmington, Conn., after a short illness. 


He was well known in the machine- 
tool field and held many patents on ma- 
chinery mechanisms. 

In 1927 he founded the Gridley Ma- 
chine Company which eventually evolved 
into the New 


in 1936. 


sritain Machine Company 


@ LAWRENCE RADFORD, technical 
representative of the Farrand Optical En 
York, died 


on August 19th 


gineering Company of New 
in Washington, D. C., 
after a long illness 

\ retired Navy 
Mr. Radford retired from the Bureau of 


Department engineer, 


Ordnance in 1952 after thirty-five years’ 


service. Since then he had been with the 
New York company. 

Mr. Radford received two Meritorious 
Civilian while with the 


Service awards 


Bureau of Ordnance. One of the awards 
was for developing production facilities 
for critically needed optical glass 

HALL, metallurgical 


instrumental in the 


e JOHN HOWE 
engineer, who was 
development of steel castings for military 
and naval armor in World War II, died 
in August at his home in Tarrytown, 
N. Y., at the age of 72. 

Mr. Hall pioneered in the heat treat 
ment of steel used in the manufacture of 
cast armor. He started his career with 
the Taylor-Wharton Iron & Steel Com 
pany of High Bridge, N. J., after his 
graduation from Harvard in 1903. 
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ENGINEERING MATERIALS PROGRESS 


George S. Brady 





IGH prices paid by the military do 


not necessarily indicate waste or 


extravagance. The vast amount of 
experience we have gained in the alloying 
and working of titanium metal would have 
been difficult to get by laboratory re- 
search, and we might not have had this 
valuable construction metal if the armed 
forces had not been willing to take quan- 
tities at the 


the cost of production in the initial stages. 


high prices necessitated by 


New Production Goal 

The new production goal set by ODM 
is for 25,000 tons annually, and practically 
all the production is going into military 
items as it is still too expensive for any 
ordinary civilian products. But if one 
Navy project now under way achieves its 
goal, the cost of the metal may be cut 
drastically 

Titanium weighs only 60 per cent as 
much as steel, but the strength of alloyed 
titanium is such that designs can be made 
with great savings im 


more compact 


weight for high-strength parts. Typical 
g I yl 


is the base of the Army’s 8l-mm. mortar, 
with only half the weight of the former 
steel base and much stronger 

An important fact is that the metal does 
not require scarce strategic elements for 
small additions of 


alloying ; oxygen, 


nitrogen, or will raise the tensile 


strength and the yield point 400 per cent 


iron 
valuable point is that the 
that 


hexagonal 


Another very 


property makes titanium difheult to 


roll—its crystal structure 
makes it extremely difficult to pierce with 
a rifle bullet 


for tanks, armor, and ship superstructures 


It thus has big possibilities 


According to the United States Geologi 


cal Survey, titanium is 200 times more 


abundant than copper. There are large 


resources of the ore in this country and 


in Canada. What we need now ts a low 


cost method for reducing the ore to metal 


Magnesium is another metal that is 


finding wider fields of use. It ts lighter 


aluminum, but is stiffer and more 
The Patent Scaffolding 


is offering 


than 
rigid Company 
ladders in sizes 
The 20-foot ladder 
30-foot 


weighs only 50 pounds 


magnesium 
from four to forty feet 

weighs only 25 pounds, and the 
ladder 


man can 


extension 
(me 
and because of their stiffness they have 


handle the long ladders, 


little curve or sway 
The latest Sikorsky 


almost 


S-55 helicopter 1s 


made completely of magnesium 
magnesium 


Navy 


about a hundred 


The 


sheet and 


castings 13,000-horsepower 
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e@ New materials with unique 
properties are constantly being 
developed for industrial and 
military uses, and new proc- 
esses and applications are being 
found for familiar materials. A 
knowledge of these develop- 
ments is of such importance to 
the members of the Science- 
Industry-Ordnance Team that 
this department is being in- 
augurated as a regular feature 
of ORDNANCE. 


@ Colonel Brady, who will com- 
pile and edit the data, is a recog- 
nized expert on industrial ma- 
terials and a consultant on this 
subjeet. He is the author of 
“Materials Handbook"—univer- 
sally accepted as an authentic 
sourcebook of materials infor- 
mation.—ThHg Eprrors. 











R7V-] 
flooring of extruded magnesium sections 
he floor load of 1,000 
pounds per linear foot or 300 pounds per 
square foot 
Of the gross 
in the B 
Vultee there are 


transport and cargo plane has 


will carry a 


weight of 358,000 pounds 
built by Consolidated 
12,000 pounds of 


36 bomber 
about 
magnesium, of which 9,000 pounds are in 
the airframe 

Pulley 


2 whee led 


Company has a 
truck 


American new 


lightweight hand with 


the frame and telescoping handles made 


of magnesium, Magline, Inc., also has a 


hand truck made entirely of magnesium 
that weighs only 19 pounds and will take 


a load of 450 pounds 


Magnesium Ramps 
] d ck 


freight cars are 


boards, or ramps, for loading 
being made of magnesiun 
so that they can be handled by one mat 
\ magnesium ramp offered by the Penco 
wire 


only 47 


lightweight 


Engineering Company is 42 inches 


and 36 inches long and weighs 


Magline 


mace 


pounds also nas 


tongs entirely of magnesium 


Large-size pipe wrenches up to three 


feet nm length are being marketed by the 


International Forge ( forged 


148-T6 
either of 


ompany im 


aluminum alloy The jaws are 
bronze. The 


} ' 


steel or berwlium 


vrenches weigh only a third as much a 


teel wrenches of equal capacity and the 


are easier to keep clean 


lo replace scarce and expensive alloy 


\leoa is offering aluminum storage tank 


made up in standard sizes in capacitic 


5.800 to 16,400 both 


horizontal 


from gallons in 


vertical and types. The tanks 


are made of '4-inch welded 3S aluminum 
alloy 


With more availability of aluminum in 


the offing, Alcoa is also going after more 


of the pipe business from the small sizes 


used for railings and scaffolds to the big 


inch pipes for oil fields. Aluminum heat 


j 


exchanger tubes are being offered at only 


50 per cent of the cost of Admiralty metal 


tubes, and 20 per cent of the cost of 


stainless-steel tubes 


At the same time Kaiser is featuring 


weatherproof insulated aluminum wir 


Cost of the wire is about 30 per cent less 


than insulated copper wire of the same 


current-carrying Capacity 
An aluminum truck trailer, 32 feet long, 
Body & 


pounds and will 


made by American Irailer, Ine 


sas 
weighs 7,939 carry a 


load of 25 tons. The extruded parts are 


of 625 aluminum alloy, and the side sheet 


are of 0.072-inch 24S aluminum alloy 


Aluminum Conveyors 
For production conveyor that 


Con 


systems 


require moving about, Speedways 


veyors, Inc., is offering lightweight gravity 
conveyor sections with alummum channel 
wheels are steel 


total 


steel conveyors 


frames. The rollet 


ball 


is 33 per 


side 


with bearings, but the weight 


cent less than 
Load capacity is 85 pounds per foot 


Springfeld Tent & Awning Company 
is producing lightweight tarpaulins of any 
fabric coated witl 
and 9 


] 


size made from nylon 


vinyl plastic. The weights are 


ounces per yard for the coated materia 
Besick 


fabric 1s 


good strength and flexibility, the 


waterproof, resistant to chem 


cals and to rot 


Thomson Industries has solved mechani 


cal difficulty of nylon bearings by hav 


ing a spiral compensation gap 


nvlon lining. The gap also serves 


tribute lubrication. The bearing 


outer sleeve of drawn steel and 
nyion i ~ os zes trom 
inches 

Ihe transmissi speedometer pinior 
and shaft 


pinion of the 195 


driving gear, and governor 


Packard are ef nylor 


instead of brass. The reduction in weight 


reduces inertia, cost 1s lower, and the 


parts are more durable 


Diesel-drives yaw! wit! 


8-foot 


\ 26-foot 


44-inch 


the Cane 


draft and beam huilt by 


Cod Shipbuilding Company i 
reenforced wit! 


1,600 


made of glass-fiber mat 


a polyester plastic. It has pour 


439 
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iess displacement than a woodet 
equal size and can travel 30 
faster with a 30 per cent greater 
It is more urabl han a woode 
needs no paintil , an easier 
clean 
Mission Manufacturing 
putting out a new centrifugi 
plastic parts for resistance chemicals 
and corrosive liquids. The plastics em 


ployed are phenol-formaldehyde and fur 


} 


fural-alcohol with asbestos and graphite 
fillers. They will withstand temperatures 
to 265 degrees Fahrenheit. The pump 
has a 2-inch discharge pipe and at 
1,750 r.p.m. delivers 300 gallons a minute 
Plastic Valves 

Globe V ily f laree S17¢ are now 
being made t American Agile Cor 
poration completely of polyethylene plastic 
They are i nd to replace high-alloy 
valves for handl acids and corrosive 
chemicals 

Vantom Pump Company also has a 
line of globe valves of polyethylene whic! 


will withstand working temperatures t 


PAC KAG | NG 150 degrees Fahrenheit and pressures t 


ee . 
—, 50 pounds per square inch. Sizes are to 








nce 


CLEVELAND CONTAINERS & Pir pwivetisione siete stv 


weighs less than 6 pounds. After a long 


METAL END FIBRE CANS FOR UNIT PACK AND series of service tests the Navy Bureau 


INTERMEDIATE PACKING . . . For both valves subject to the high-velocity flov 


MILITARY and CIVILIAN USES. Se ee ore coe tag 


than forme valve seat 


SAVE TIME in packaging . . . EXPEDITE repairs by having U.S pextile Machinery Company is 


. now roducing its thread , des ot 
available spare parts needing frequent replacement. 41 , get Me 
islihag 


ceramic instead of metal Phe 


These can provide a continuous barrier and permit the reduc- ceramic gives a uniformly smooth work 
tion or elimination of preservatives and internal wraps. ing surface and a very long wear lif 
compared h that of metal guides 


—_ * * Lapp Insulator Company now has a ful 


MIL-C-12147(A) MIL-C-5405 MIL-C-12804 line of | lain pipe, fittings, and valve 


armored wit 1 heavy coating of glass 


Spare parts and supplies packaged in containers made to MIL-C-12147(A) meet 
fiber-reenforced black epoxy plasti The 


all the requirements on Method IA and Method II Packaging. The reduction in 
plastic covering permits an imncrease¢ 


cost from your present method of packaging may be substantial. 
operating pressures and also decreases 

Fibre container packs are approved and in current use by most of the technical impact and thermal shock damage 

branches of the Government. The uses in civilian applications are becoming more Arc-resistant tubs sockets f higl 


numerous every day. dielectric strength are now being injec 
. . ‘ olde f glass-h j f 

We supply a complete service, from the design of the container to furnishing tion-n led of glass-bonded mica flake 
closing equipment, which is available on a rental basis. by the Mycalex Tube Socket Corporatio 
Che material will withstand continuous 
temperatures to 700 degrees Fahrenheit 


Dow Corning Corporation has a_ ne 


NTAINERG . “2 magnet wire enamel, No. 1360, which will 
ba vi give as long a service life at 390 degre« 


6201 BARBERTON AVE. CLEVELAND 2, OHIO Deieesiels ne te bot conenie enamel 
© All-Fibre Cans ¢ Combination Metal and Paper Cans 7 dian oh S00 deen Cebeiek Te 
@ Spirally Wound Tubes and Cores for all Purposes cag 

+ 7 . . 


enamel has a silicone resin base s re 
PLANTS AND SALES OFFICES. Cleveland, Chicago. Detroit, Memphis Plymouth, Wisc 
Ogdensburg N.Y, Jomesburg, "J © ABRASIVE DIVISION ot Cleveland F 
SALES OFFICES: Grand Central Terminal Bldg, New York City, Washington comparble with that of high-grade organi 
Gos Light Bidg. Washington, 0.C,; West Hartford, Conn, Rochester NY - 
Cleveland Container Conoda, itd: PLANTS AND SALES OFFICES: Toronto and 
Prescott, Ont. © SALES OFFICE: Montreal! 3 General Electric has a new magnet wire 


that has insulation of very high dielectric 


sistant to solvents, and its flexibility 


enamels 


strength for working temperatures to 221 
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ressure 


. whoever uses it in their 


production is a customer 
or potential customer of H-P-M 








~ 36 NEW H-P-M 


CARTRIDGE CASE PRESSES AT RIVERBANK ORDNANCE 


This installation of 36 H-P-M All-Hydraulic 
Cartridge Case Presses at the Riverbank Ordnance 
Plant, Riverbank, California will give you an idea of 
the important part pressure processing and H-P-M 
play in this phase of America’s defense program. 
Heavy-duty design, semi-automatic, accurate 
control and exceptionally fast, smooth, shockless 
operation are good reasons why so many H-P-M 
cartridge case drawing, tapering and heading 
presses are now working round-the-clock production 
all over the country. 
Whatever your pressure processing problem may Presses for Every Pressure Processing Application 
be . . . it’s a good idea to talk it over with an 
H-P-M engineer. 
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degrees Fahrenheit. The insulation is a 


a . Engineering M ial: ss 
== Awepacam Cuemicar Pave Conmpguge  fneinccring Materials Progress 
(om 
combination of two sheets of asbestos 
Technical Service Data Sheet paper with a polyester film between. It 
is spirally wound on the round or square 
. ne 0 wire with an overlap of 25 per cent and 
Subject: PR TECTING FRICTION SURFACES bonded with a resistant adhesive. It will 
THERMOIL e net crack or unravel. 

WITH GRANODINE Pure silicon metal is now being made 
commercially by Du Pont for use in 


rectifiers, transistors, and electronic de- 





vices. It is superior to the scarce ger- 
manium in transistors as it will withstand 
INTRODUCTION ' Sahr 

; ; h . field temperatures to 400 degrees Fahrenheit 
Fabricators and product designers, particularly in the automotive field, and tus higher power enpetity. 
are aware that even highly polished surfaces under friction weld, gall and In rectifiers it permits the making of 
score. One of the most inexpensive and practical methods of preventing smaller units than selenium. The purified 
this is to coat the metal to prevent metal-to-metal contact. With cast iron 
or steel, the “Thermoil-Granodine” manganese-iron phosphate coating 


metal is costly, but since the element is 
plentiful in nature the supply can be more 
continuous and reliable than that of the 
provides a wear-resistant layer of unusual effectiveness. sieeiiines eaieineiatliatn eat taint, Reacts 
needed per unit are so small that the unit 


"'THERMOIL - GRANODINE” - ~ on : 
Nubone ompany 1s offering trafhe 
PROTECTS RUBBING is off 
signs in glass-fiber-reéenforced polyester 
PARTS resin in white and yellow, with legends 


Thermoil-Granodizing removes painted with durable silicone resin en- 


“ ” os g ‘ls T sile . ie POU 
fuzz” from ferrous metal friction amels, The tensile strength is 20,000 p.s.i., 
and flexural strength is 30,000 p.s.i. They 
surfaces and produces a coating of B P ; 

are more durable than metal signs 


non-metallic, water-insoluble manga- 


nese-iron phosphate crystals which 


Rhodium Plating 


soak up and hold oil as bare untreated ba 
metal cannot do. The ciled crystalline Technic, Inc., is offering plating salts 
cist” wale on and a method for rhodium plating to 
: give coatings up to 0.001-inch thick. The 
piston rings, pistons, cylinders, cylin- 
e's k haft aaa plate is recommended for parts subject to 
der liners, cranks, cam-shafts, gea : 

’ extremely corrosive conditions and for 


tappets, valves, spiders and other 
Thermoil-Granodizing greatly prolongs the life rubbing parts, allows safe break-in 
of parts subject to friction, It protects the . Bendix Aviation Corporation has been 
surface of products like the diesel engine liners operation, eliminates metal-to-metal successful in obt » he lect late 
shown above and the many moving parts of ; lul d cess 1 obtaining heavy clectroplates 
automobiles and other machines. “Thermoil- contact, maintains jubrication an of rhodium that are adherent and do not 
Granodine’” with its remarkable lubricating . Bs , . 
properties is particularly valuable in these reduces the danger of scuffing, scor crack he plate is a brilliant silvery 
and similar applications because of its ability ing, welding, galling and tearing of white, is hard, and is highly corrosion- 
to retain oil and maintain lubrication under te é ’ ’ ‘ 
high pressures and high velocities. This ACP the metal. The work to be protective- resistant. For plating on brass or steel 
wear-proofing chemical not only permits rapid ’ . - tii ie E 7 . . S ; 
break-in without scoring, scuffing and welding ly treated is merely Thermoil-Grano- a flash coat of silver is first applied 
but also reduces subsequent wear on friction dized and oiled, usually with @ Coatings of 0.0001l-inch will give a long 


ares . . is 
: soluble oil. wear life, but for severe service condi 


tarnishproof mirrors and reflectors 











tions, such as for electrical contacts, coat 


“THERMOIL-GRANODINE” MEETS THESE SPECIFICATIONS ings of 0.0005-inch may be obtained 


Both Du Pont and General Dvyestuff 


SPECIFICATION NUMBER SPECIFICATION TITLE Corporation are now in production on 


chemical pigments that do not require 








Coatings — phosphate; oiled, slushed, or waxed 
oy ane (for ferrous metal surfaces) and phosphate 
ype treating compounds 


highly strategic elements in their manu 
facture, and they give permanence, chemi- 
AN-F-20 cal resistance, high tinting strength, and 

. Finishes, for electronic equipment. resistance to high-temperature baking, a 


(See also U.S.A. 3-213) 


meee combination often difficult to obtain espe- 





USA. 374-20 Finish for i | steel cially in bl 
Type II. Class A inishes, protective, for iron and steel parts. cially in blue and green pigments 


_ — [he materials are metallic salts of 


U.S.A. ye ‘ a —— of fice control instruments; tetrabenzo porphyrazine which is made 
; 22.02 zeneral s ication for ; 
Finish £2.02, Class _ Bene POCERCETOS oO : from ammonium phthalic anhydride in the 


M-364 Navy aeronautical process specification for com- presence of iron, copper, or other metal 
pound phosphate rust-proofing process salts. The blue is the copper salt in which 














the copper is held in a complex with four 


nitrogen atoms. The green is made by 





chlorination of the blue 

GILT WRITE FOR FURTHER INFORMATION ON Bissell Carpet Sweeper Company is 

“THERMOIL-GRANODINE” AND ON YOUR OWN METAL using polyvinyl chloride bristles in the 
PROTECTION PROBLEMS. brushes of its sweepers to replace Chinese 
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PROTECTS 
dropped tools and parts 


It’s very unlikely that your workmen will drop their 
dentures. Even if they do, it’s no concern of yours—but 
damage from dropped tools and parts can be very 

costly. **Kreolite’’ Wood Block Floors are so resilient they 
protect even the most delicate objects—yet take almost 


any kind and degree of punishment. 


Filled and coated with “‘Kreolite Jennite’’*, a “‘ Kreolite’” 
Wood Block Floor is dustless, skid-proof, 

spark-proof; absorbs noise and vibration; is cooler 

im sSununer, warmer in winter, 


A Jennison-V right flooring expert will call at your request. 





es 
~ Y se - SPECIFY KREOLITE... Hundreds 
\ \Y\ ‘\ ; of millions of square feet used 
\\ \ iy +4 7 by leading industries since 1911 
AS 
I i) 


Comfortable to Work Over 
Durable-Stand Up Under Abuse 


Protect Dropped Tools and Parts 


Quick to Install—Easy to Replace 
ee es a a 
Pe ee ee ee 
Insulate Against Heat and Cold 
Spark-Proof, Skid-Proof, Safe 
Provide for Conduits and Cables 
Dustless-Easy to Clean 

Good for Trucking Aisles 

Lowest Maintenance Cost 


*A “Kreolite’ Wood Block Floor it 
cleaner and better when given a 
coating of “Kreolite Jennite’, our 
proven exclusive final filler and finish 
that does not become tacky. 


' 


KREDLIMEGIELOORS 


ALSO “‘KREOLITE’ RAILROAD CROSS AND SWITCH TIES © INDUSTRIAL TRACK TIES ¢ COAL TAR PRODUCTS © BRIDGE 
& DOCK LUMBER .... THE JENNISON-WRIGHT CORPORATION ¢ TOLEDO 1, OHIO © 30 NATION-WIDE OFFICES 











Mirexefyf | SOWED THIS MARKING PROBLEM 











IDENTIFICATION MARKING 
FOR CONTRACT AND OVERSEAS PACKING 





In contract and export packing of parts, assemblies, etc., certain JAN 
specifications call for three packaging stages: (1) enclosure in scrim- 
back or polyethylene lined heat sealing envelope, (2) intermediate pack- 
ing in a folding box, (3) final packing in corrugated carton. Each of 
these three types of containers must be marked for instant and 
permanent identification. Many manufacturers, dissatisfied with con- 
ventional marking with crayon, stencil, labeling or other form of hand 
stamping, have not only found great savings in time and money, but 
also obtained more legible, longer lasting identification using a 
Markem Method. One Markem machine (with appropriate Markem 
type and Markem ink) prints desired information on all three con- 
tainers. The vapor barrier of the envelope is not broken. Desired in- 
formation is changed rapidly. By printing quantities of containers as 
and when needed, inventory problems are minimized. In this way, the 
Markem Method insures positive identification when the items reach 
their destination. 





MARKS THEM ALL 
Morrre ~mgae | 











CAN MARKEM Identification printing for contract and overseas 
9 packaging is but an example of how Markem solves 
HELP YOU f industry’s marking problems. Markem has been 
providing industry with production techniques and 
equipment to identify, decorate or designate its products, parts and 
packages since 1911. Markem also provides technically trained men 
who are available in your area to assure continued satisfaction with 
Markem methods and equipment. 
When you have a marking problem, tell us about it and send a sample 
of the item to be marked. Perhaps a complete Markem Method has 
already been developed to solve your problem. If not, Markem will 
work out a practical solution. 


Markem Machine Company, Keene §, N. H., U.S.A 
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hog bristles. Intensive tests have 


the plastic bristles to be as 


hog bristles and to be more durable 
Peflon-coated glass-fabric transmissiot 
belting is being made by the Voss Belting 
& Specialty Company. The belting 1s non 
sticking, has good wear resistance, and 
has high resistance to oils and chemicals 
\ new conveyor belt of the Main Belt 
Company is made of cotton duck coated 
vith a polyvinyl plastic. It has a white 
color that is easily cleaned, and it 1s re- 
sistant to spotting. It will withstand 


temperatures to 106 degrees Fahrenheit 


Glass Fabric 

An extra-fine sheer glass fiber fabric 
of the Soule Mill has been developed tor 
such uses as varnished electrical msula 
tion and resin-impregnated fabric to re 
place mica for some insulation. The 
woven fabric is only O0.00l-inch in thick 
ness, weighing O.8l-ounce per square yard 
The fiber used is a high-strength glass 
composition of Owens Fiberglas and 1s 
of such fineness that one pound of fiber 
produces 20 yards of fabric 36 inches wide 

Linde Air Products Company has a 
new silicone electrical insulation varnish 
suitable for continuous operation at Class 
H temperatures or for limited operation 
up to 480 degrees Fahrenheit. It is desig 
nated as 61 and is for impregnating 
glass cloth or tape where great flexibility 
is required. Another silicone with similar 
characteristics, designated R-62, is for 
coating coils and armatures 

For hydraulic and pneumatic — shaft 
seals and packings where leather has been 
the most effective material but has had 
the disadvantage of oil deterioration, 
Chicago Rawhide Manufacturing Com 
pany has developed Conpor, a chrome 
retan leather impregnated with liquid 
Thiokol synthetic rubber. It is stable 
under exposure to oil, and seals are 
resistant to leakage at much _ higher 
temperatures and pressures than other 
treated leathers but retain the necessary 
porosity for lubrication through the seal 

Where a cushioning effect is needed in 
a sealing and gasket material, Connecticut 
Hard Rubber Company is offering Fluo 
lastic. The core is silicone rubber, and 
the outer coating is either Teflon or 
Kel-F plastic, depending on the corrosive 
and heat conditions to be encountered 
Thicknesses are 3/32 to 1 inch, including 
the coating of 0.0025- to 0.030-inch 

For making gaskets that must be elec 
trically conductive, Vulcanized Rubber 
Plastics Company has a sheet material 
composed of aluminum wire screen with 
the interstices filled with Neoprene rubber 
The material is made by impregnating 
the screen with the Neoprene and then 


buffing both sides to a uniform gage 
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KELSEY-HAYES, 


ek 
‘ ah 
. . 


ra) 
id 


Wheels, Brakes, Hubs and Drums . . . also Parts for Farm Implements and Aircraft 


KELSEY- HAYES WHEEL COMPANY 


DETROIT 32, MICHIGAN 


PLANTS IN DETROIT AND JACKSON, MICHIGAN; McKEESPORT, PA.; 
LOS ANGELES, CALIF.; DAVENPORT, IOWA; WINDSOR, ONTARIO, CANADA 
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America’s leading machine builders 
standardize on Bijur Automatic 
Lubricating Systems to provide the 


best in bearing protection. 


Bijur guards against bearing failure 
.. . lubricates with the right amount 
of oil at the right time. 


Specify Bijur on machines now in 
production or in the planning stage. 
Assure increased production . . . higher 
speeds . . . smoother operation and 
longer machine life. 


For recommendations, 
call in the Bijur engineer. 


Seay 





NEW 
DEVELOPMENTS 





SECOND ATOMIC SUB 

The keel of the Sea Wotr (SSN 575), 
the second nuclear-powered submarine, 
was laid recently. The submarine will be 
built by the Electric Boat Division of the 
General Dynamics Corporation at their 
Groton, Conn. yard. The — nuclear- 
powered propulsion machinery for the 
Sea Worr is being built by the General 
Electric Company. A land-based prototype 
of this machinery has been under con- 
struction at West Milton, N. Y., since 
1952. 


MAINTENANCE JEEP 

A maintenance jeep that can put dam- 
aged radar gun sights on USAF jet 
fighters back in working order six times 
faster than old methods has come out 
of the maintenance shops of the Air 
Matériel Command 

The jeep—fully outfitted with a com- 
pact package of test equipment and spare 


Maintenance jeep checks radar gun sights. 


components—furnishes the “missing link” 
between flight line and armament shop 
in the care of the delicate instruments. 
torn in the Korean war, where it bought 
precious time for USAF airmen by get 
ting fighters back into the air faster, the 
tiny wheeled testing unit is expected to 
save valuable equipment and countless 


man-hours in peacetime operations 


NEW MEMORY FOR ENIAC 

The Computing Laboratory of the 
Ballistic Research Laboratories at Aber- 
deen Proving Ground, Md., announced 
recently that ENIAC, the world’s first 
all-electronic computer, had received a 
new “memory” which will greatly in 
crease its ability to solve quickly and 
economically problems posed by America’s 
new weapons 

The memory consists principally of 4,400 
tiny magnets whose polarity may be 
changed electrically. Like a platoon of 
soldiers being drilled by an electronic drill 
sergeant, all the magnets or any number 
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EQUIPMENT 


If your requirements involve the transmission of 
power in farm tractors, and if you are thinking 

in terms of performance, dependability and 
long service, it is more than likely you'll 
choose Clark Transmissions. They have 

been favored by avtomotive manu- 
facturers for more then «@ quverter 

century ... ample evidence, we 


believe, that “it's good business to 


do business with CLARK." 
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EVERY TIME 
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THE STANDARD TUBE CO. 


7 


Welded Tubing / Fabrrcoted Parts 
a 


Michigan 


Detroit 2. 


2 








eg 


New 


of them mark 
ordered to d ‘ the computer or 
machine operator he direction which 
the magneti soldiers” face 
ENIAC whi do or enables it to remem- 
ber answers to problems previously solved. 
With the new memo vhich increases 
ENIAC’ OM f lection fivefold, 
the machine wil able to decide for 
itself whi o when preliminary con- 
clusions ars ! on the way to the 


final solution of a problem. 


NEW HONING TOOL 
With the successful testing of the new 
280-mm. gun on the firing r: » Micr 
matic Hone Corporation, Detroit, Micl 
ls on its 69-foot-long tool 
microhone ve bore of 
gage in its 


possible to check the 


Honing tool for 280-mm. gun. 


diameter of the bore at any point through- 
out its full length without removing the 
tool from the bore or the barrel from 
the machine | w tool reduces by 
eighty per cent t time the barrel is at 
the microhoning machin 

After the has been microhoned 
to remove all rings, steps, and geometric 
inaccuracies resulting from previous oper 
ations, the diameter is checked in thirty 
seconds by means of dials at a conven- 
iently lo« d control station. The 33-foot 
long barrel cat he checked completely 
within 0.0003-inch tolerance in just a 
few minutes | istance from the muzzl 
end to tl unt where the diame 
being checked is also indicated ¢ 


HE “SPEED TARG 
speed aérial targets lave heen 

ordered by Army Ordnance to aid in train- 
ing Army troops in the operation of tl 
Skyswee« gun and the Nike and other 
guided missile 

The new targets, powered by Fairchild 
J-44 jet engines, fly at almost the speed 
of sound. They are remotely controlled 


’ 


from the ground and can maneuver a 
varying speeds and altitudes over anti 
aircraft installations—simulating invading 


enemy auircratt. 
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PROTECT Spot-Welded 


Hot-Riveted Assemblies f 
and Corrosion with..... 











Y OU CAN'T GET BETTER PROTECTION against } 
corrosion from moisture for the spot-welded 
ey 


and hot-riveted assemblies on many military -—_ 
and civilian products than Pittsburgh’s Weld- PF 
seal Tapes. 

@ When applied between members, these 
tapes flow around heated areas and throughout 


the seam to form a positive seal that is tightest 
around the shank of the spot or rivet. 


@ Being mildly conductive, Weldseal Tapes 
can be used with standard welding equipment, 
without causing spark or sputter. Their adhe- 
sive qualities permit ready application to all 
reasonably clean metals. 

@ Weldseal Tapes are available in three 
thicknesses — .015”, .025” and .060”, and in 
any width from 12 inch to 12 inches, 


@ Samples of these remarkable tapes are 
available for experimental work. Our engineers 
will also be glad to consult with you on sealing 
problems without cost or obligation. 


Pittsburgh Also Offers Nu-CHROMSEAL 
And FABSEAL Tapes 


@ Nu-Chromsedl is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


@ Fabseal is an impregnated fabric for sealing 
between metal, wood or fiber members. 
. * a. 
PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa.; 
Atlanta, Ga.; Houston, Texas; Los Angeles, Calif.; Portland, 
Ore. Ditzler Color Division, Detroit, Mich. The Thresher Paint 
& Varnish Co., Dayton, Ohio. Forbes Finishes Division, Cleve- 
land, Ohio. M. B, Suydam Division, Pittsburgh, Pa, 


PiTTSBUR 


PAINTS * GLASS * CHEMICALS * 
nm = - gm 
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Before you buy 
any typewriter 


... be sure to try the new Underwood Electric! 


New Developments 





Officially designated the X M21, the new 
air target looks like a fighter 
plane. It is built by the Ryan Aéronautical 
Company in San Diego. It has swept-back 


“pint-size” 


mid wings and tail surfaces and is ap- 
proximately twelve feet wide and eighteen 
feet long. It will weigh about 1,800 pounds 
The design incorporates a 2-stage para- 
chute-recovery system to lower each tar 
get without damage after a target run 


SWINGING BOMB DOOR 


Development of a new preloaded bomb 
door, which rotates 180 degrees just prior 
to bomb release and leaves no open bomb 
bay for buffeting winds, has been revealed 
by the U. S. Air Force's Air Research 
and Development Command and the Glenn 


L. Martin Company, Baltimore, Md 


Bombs in position on rotating door. 


Through use of this door, a jet bomber 
traveling at today’s high speeds is just as 
stable 
War II speeds, and U. S. military air 


craft will not have to slow down to make 


a platform as one flying at World 


a successful bomb or rocket release as 
they have in the past 

Martin engineers developed the door as 
a part of the Martin XB-51 three-jet 
tactical bomber, and all tests have been 
conducted on that model. The XB-51 is 
Air Force Flight 
Calif., to obtain 


now being used at the 
est Center, Edwards, 
high-speed bombing data. The door is 
removable from the airplane. When out 
of the airplane, it is mounted on wheels, 
loaded, chocked, and the bombs fuzed. It 
is then wheeied beneath the airplane and 


Representative to let you try this exciting, 
fast-writing machine in your own office, 
on your own work. You'll love it! 


**Write your name and business address « 
on the coupon... cut it out and mail it 
today. We will ask your local Underwood 


hoisted into position by using three stand 


ard bomb hoists 


Underwood Corporation 


Typewriters Adding Machines . 
Accounting Machines . . . Carbon 
Paper .. . Ribbons 
One Park Avenue, New York 16, N. Y. 


Underwood Limited, Toronto 1, Canada 
Sales and Service Everywhere 


COPYRIGHT UNDERWOOD CORPORATION 


Underwood Electric 
...made by the Typewriter Leader of the We orld 
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1 sewer! Corporation 0-111 


One Park Avenue, New York 16, N. Y. 


I am happy to accept your invitation to try the 
Underwood ELECTRIC . . . without obligation on 
my part. AM. 

_ date —P.M. seems te be 
convenient ‘But have your representative telephone 
first, to confirm. 


Name — Phone « 


>: Firm 


Address 


: ity 


NEW CERAMIC PROCESS 


\ir Force scientists have developed a 
new technique for the stabilization of 
zirconium dioxide, a material capable of 
withstanding temperatures over 4,000 
degrees Fahrenheit, according to the Air 
Research and Command 
Che technique will enable the use of new 
fabrication methods, thus reducing manu 
facturing costs and making possible new 
utilization of this high-temperature 
ceramic material which will play an im 
portant role in developing rockets, turbo 


ORDNANCE 


Development 




















You are looking at one of the most formidable 
of tank killers, a 3.5” ‘Super Bazooka" Rocket 
Head of the type that helped turn the tide of 

Red tanks in Korea back in 1950. 


Eastern Tool & Mfg. Co. designed and devel- 
oped the tools, dies and manufacturing proc- 
esses so necessary to the quantity production of 
various vital component parts of this rocket head. 


We are proud to have played on important part 
in getting the first of these Rocket Heads to the 
front in Korea, when they were so desperately 

needed and to have contributed of our knowledge 
and efforts to help other manufacturers to get into 
similar production. 

Eastern Tool & Mfg. Co. is currently producing 

many types of ordnance components, in addition to 
those of the 3.5” Rocket Head, shown at right. 


Wire Forming Metal Stamping Deep-Drawing 
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Everything’s Under Control 


wih DRIVES 


and 


TRANSMISSIONS 


he | 


90° ACTUATOR DRIVE 
For direct connection to actuator 
that pivots in trunion mounting 





TORQUE TUBE DRIVE 
For transmitting torque 
between torque tube and flexible shaft 





90° DRIVE 

Precision gearing, double 
ball bearing suspension 
Sealed and lubricated 





TEE DRIVE 
Precision geared 
for actuators 
connected in series 





OTHER BREEZE 
PRECISION PRODUCTS 


Special Electrical Connectors 


Electro-Mechanical 
and Hydraulic Actuators 


ignition Shielding 


All Types of 
Flexible Metal Tubing 
Aero-Seal 
Worm Drive Hose Clamps 
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® To actuate tabs, flaps, shutters 
and other aircraft mechanisms with 
positive, precision control, the in- 
dustry long has relicd on Breeze 
drives and transmissions. From sim- 
ple mechanical drives and direct 
reading indicator drives to electri- 
cal and hydraulic actuators, Breeze 
offers a complete line, affording a 
wide choice of components and 
assemblies to meet many individual 
design needs. 

Shown here are €xamples of 
Breeze-engineered lightweight me- 
chanical drives, having connections 
to mate with flexible shaft drives 
The 90° and TEE drives may be 
mounted in any position with rela- 
tion to an actuator mounting. 

Inherent in all these designs are 
features dictated by specific aircraft 
needs and experience. You may find 
the assemblies you require in our 
wide variety, thus saving design and 
tooling costs. Or, our engineers will 
design and custom build to your 
special requirements. 

We invite consultation. Write for 
our complete informative catalog. 


CORPORATIONS, INC. 


South 6th Street, 


Newark 7, New Jersey 


New Developments 





jets, and high-temperature metallurgica 


research 


ROBOT SCANNER 
An 


monitoring 


automatic electronic temperature 


ystem designed to eliminate 
shutdowns due to bearing burnouts 


the 


engine 
has been 
Navy \ 


being produced under a 


developed by industry for 


number of new systems are 
contract with the 
Bureau of Ships. Heart of the automatic 


system is an electronic scanning instru 
ment capable of checking temperatures in 
(usually in the 
If the 


temperature at 


forty critical locations 


turbine areas) every ten seconds. 


scanner detects an unsafe 


any pomt, an alarm sounds and a light 


glows on the instrument face pinpointing 


the trouble spot 


NEW PICKET PLANES 

Flying radar stations, new high-altitude 
reconnaissance aircraft bulging with elec 
detection apparatus, are im 
duction for both the U. S. Air 
Navy at Lockheed 
The craft ars 


tronic pro 


Force and 


\ircraft ( orporation 


designed to carry the mili 


The new Lockheed radar airplane. 


tary services’ most powerful search radar 


radar beams 


to high altitudes where ittain 


their maximum effectiveness votting 


either surface or air targets 


\nnouncement that production is under 


way was the first 


Au 
pu ket plat es 


otheial rep. 
ell as the Navy 
Phe 
will be special versions of the 
Co 


Force as W 
defense 


new 


Super stellation transport 


turbo-compound engines and 


capable of long 


powered by 


range, long endurance 


and high altitude 


CLIMASTAT SUIT 


An experimet 


iF 


cold-weather 


clothing based upon a 1 principle of 
self-regulating 


perature control ha 


\rmy 


will he 


been devel the Quarter 


master Corps wd tested i 
the Arctic 


‘ClIiaastat 


Currently designated — the 


suit,” the new clothing rep 


resents an adaptation of the recently ce 


veloped Coldbar suit but is designed t 


give protection under a much wider variety 


of cold-weather conditions than afforded 


by the 


latter 


Cli tat wit there are two 


thick, an 


numerou 


ach one-eighth inch 


perforated witl 


Phe 


at all pattern edges ar 
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layer 
one-eighth-inch holes two layers are 


stitched together 





OILITE 


Permanent Mertat Firrers 


OCilite PERMANENT FILTERS Provide: 


i) 
LIQUIDS 


(Acids, Alkalies, Neutrals) 


' 


CHRYSLER CORPORATION 
Amplex Division, Dept. G 
DETROIT 31, MICHIGAN 


, ' / 
FIELD ENGINEERS, DEPOTS AND DEALERS 
THROUGHOUT UNITED STATES AND CANADA 
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“EXPEDITED ENGINEERING’ 


pays off for 


JEFFERSON PROVING GROUND 
Madison, Indiana 
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8 units needed. Deliver 
first 2 in 60 days. 
Penney VELIVERY: 

Total order in 55 days! 


SPECIFICATIONS 
Temp. Range: —100°F. to 200°F. 
Pull-down: 90°F. to —70°F. in 45 min. 
Dimensions: 5’ W. x 4° H. x 9 D. 
Power: 115-volts, 20 amps. 
Weight: 3350 Ib. 


The problem was urgent: The Army Ordnance Corps needed — fast — eight 


“conditioning boxes”, in which Artillery ammunition could be subjected 
to extreme hot-and-cold temperatures before being test-fired at Jefferson 
Proving Ground. These chambers had to meet all the requirements 
— had to be shockproof — had to be completely portable. And TENNEY 
had to design, build and deliver the first two units within 60 days! 
Tenney engineers designed a unit using dry-ice coolers, electric 
heaters, air circulation and precise thermostatic controls. Construction 
was rushed and completion of the first unit showed that per- 
formance far exceeded contract specifications — pull-down was held at 
—70°F. for 18 hours with no additional dry ice. Then production 
rolled .. . and the Army received al/ 8 units 5 days before 
the first 2 were due! 
This is typical of Tenney’s “Expedited Engineering,” a 
policy based on years of meeting and solving problems in the design 
and construction of precision refrigeration, heating, and environmental 
test equipment. With this background, and manufacturing 
facilities keyed to meet all possible conditions, exacting 
specifications are speedily translated into well-engineered equipment 
. and delivered on time. 


Testing troubles? Talk ‘em over with 


CMe. 


ENGINEERING, INC. 


Dept 0D 26 AVENUE 6, NEWARK 5, NW. 





Plants Newark, N J, Umion, N J. and Baltimore, Md 
Los Angeles Representative GEORGE THORSON & CO 


Engineers ond Manufacturers of Automatic Environmental Test Equipment 
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are so arranged that the holes in one 
layer do not coincide with the holes in 
the other layer 

By using two layers of plastic insula- 
tion with staggered perforations the 
wearer is kept warm while inactive by an 
air seal surrounding his body. When the 
wearer is active, a forced pumping action 
results, providing ventilation through the 
holes and ridding the body of excessive 
heat and moisture. Water-repellent outer 
jacket and trousers prevent the entrance 
of outside moisture from rain or snow. 


NEW LANDING DEVICE 

The lives of Navy jet pilots and the 
complex and costly aircraft they fly are 
being safeguarded by a new electronic 
device that “clocks” an approaching air- 
plane and indicates whether or not it is 
coming in at a safe landing speed. In- 
stalled on the carrier, the device “watches” 





Diagram shows use of landing device. 


the approach of an aircraft coming down 
for a landing and warns the landing signal 
officer if the plane’s speed is too fast or 
too slow. The officer then wigwags his 
orders to the pilot, either guiding him 
down to a landing, or waving him off 
for another try 

The new speed-measuring equipment 
automatically takes into account the speeds 
of the aircraft and the carrier and co- 
ordinates this information with the wind’s 
speed to give an accurate and reliable 
reading of the true airspeed of the air- 
plane 


NEW NAVY AIRSHIP 

Defense perimeters of the United States 
will be strengthened in the near future 
with addition of the Goodyear ZP5K air 
ship to the United States Navy’s anti- 
submarine wasfare team. A _ prototype 
model of the airship is now being built 
at the Goodyear Aircraft Corporation, 
Akron, Ohio 

The ZP5K is equipped with the latest 
developments adaptable to such aircraft 
for the purpose of detecting, locating, and 
attacking enemy submarines in the event 
of future war. The airship can refuel in 
flight from surface craft, and reballast by 
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THE DEFENSE PICTURE! 


TOTAL GOVERNMENT AND DEPARTMENT OF DEFENSE SPENDING 


+75 _— 
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1950 1951 1952 1953 


WHAT ARE THE ARMY’S PLANS? WHAT ARE THE NAVY’S PLANS? 
WHAT ARE THE AIR FORCE’S PLANS? HOW MAY INDUSTRY PLAN? 





These and other pertinent questions are discussed by the editors of 


ORDNANCE in the recently published brochure . . . 


THE DEFENSE PICTURE FOR 1954 


Send for your 
FREE COPY today. 


American Ordnance Association 


Mills Building, Pennsylvania Avenue at 17th Street, N.W., Washington 6, D.C. 


— 
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Rolock “Serpentine” Trays 
carry Condenser Units on 
powered rollers thru fur 
nace, for brazing at 2050°F 





BRAZING TRAY life 
increased 140% 
Maintenance decreased 100% 


+. at FEDDERS-QUIGAN CORP. 


Rolock “Serpentine” furnace trays, built for this specific use, were fur- 
nished in two sizes... 24” x 30” (weight 22 Ibs.) and 24” x 36” 
(26 |bs.). The maximum load carried by the larger tray is 80 Ibs. ... 
in brazing, an exceptionally good ratio of load to weight. Some trays 
are of type 330 stainless, others are of Incoloy 

Trays formerly used had a maximum life of 2500 trips thru the 
furnace. Rolock trays give a minimum of 6000 trips .. . then are 
rebuile for additional service. 

Former trays required maintenance by one full-time skilled worker 
and a part-time helper; “Serpentine” have required absolutely no main- 
tenance. Moreover, other trays frequently jammed in the furnace, caus- 
ing costly down-time of the whole line “Serpentine, no jamming, 
no down-time. 

The answer, of course, is in the fully articulated ‘ Serpentine” con 
struction which resists warping to the highest degree. If this is one of 


your problems, write Rolock for practical solutions. 


SEND FOR CATALOGS B-8 (Heat Treating) or B-9 (Corrosion Resistant). 


Offices in. PHILADELPHIA ¢ CLEVELAND « DETROIT ¢ HOUSTON « CHICAGO « ST. LOUIS « LOS ANGELES « MINNEAPOLIS « PITTSBURGH 


ROLOCK INC. * 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 
Easier Operation, Lower Cost 


New Developments 





a water pickup system while under way 

Ihe blimp’s envelope will be made of 
Neoprene coated cotton Power plants 
will comprise two radial air-cooled en 
gines, conventionally mounted on out- 
riggers, which will drive two 3-bladed, 
full-feathering, controllable-pitch, reversi 
ble propellers. Both engines \ be ac- 
cessible for repair and service while in 


flight, if necessary 


FLEXIBLE CIRCUITS 


A new method of producing flexibl 


electronic circuits, as contrasted wit 


rigid etched or stamped circuits, was de 
scribed recently by | R Be vyerman ar 
R. F. Walton of Sylvania Electric Prod 
ucts, Inc., Bayside, N. Y. The new flexibly 
mounted circuits consist of thin lavers of 
copper, in the ce sired configuration, at 
tached to a woven cloth by a thermo 
setting adhesive. One of the important 
advantages of the flexible circuit is that 
it may be attached to rigidly fastened 
components whose connecting terminals 
may have large dimensional tolerances 
The production of the flexible plated 
circuit consists in silk-screening an in 
sulating lacquer in a_ suitable pattern 
onto a stainless steel plate, copper plat 
ing the exposed areas of the steel 
stripping the plated copper and_ the 
sulating lacquer from the steel surface by 


an adhesive tape. 


WRIST RADIO 


An experimental wrist radio which is 


able to pick up broadcasts within a range 
ot forty miles has been developed by the 
Signal Corps as a means of further ex- 
ploring the possibilities of miniaturization 
Dubbed the “Dick Tracy,” the miniature 
receiving set is contained in a plexiglass 
case 2 inches long, 1'% inches wide, and 
j-inch thick. Its size is made possible 
through replacement of the conventional 
vacuum tube with five tiny transistors 

In addition to the advantages gained 
from the small size of the transistors 
their low power requirement makes it 
possible to power the set with a mercury 
battery little larger than the tip of a 
pencil. The “wiring” in the chassis is 


made up of printed circuits. 


NEW JET ENGINE 
The Navy and the Westinghouse Elec 


tric Corporation have announced that 


Westinghouse has developed and placed 


in production a new high-power, low 
weight turbojet aircraft engine ki 
as the 346 Designed for use in 
speed military fighter 


engine will be first used in the new swept 
ce Vought F7U-3 Cut 


} 


wing, tailless Cha 
lass, one of the Navy's latest high 


spe ed 


carrier-based fighters. 
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nothing 


can 


match — 


the genuine... 


Man aspires ... nature transpires. The 
standards of excellence achieved in nature's 
masterpieces cannot be duplicated by the 
hand of man. Yet man... each in his own 
field . . . achieves his own incomparable 
measure of success. Through pioneering, 
research and progress in the field of autos 
motive power transmission, Spicer has during 
the past 50 years established an enviable 


reputation as the 


Seader tn the Prdeastiy. 





The great preference for Spicer Universal Joints and 
ee Propeller Shafts is the result of many exclusive 
aes. advantages, both in manufacturing experience and design. 
__ Spicer revolutionized automotive power transmission in 


1904 with the invention of the first practical universal joint. 


Spicer developed the telescoping action so necessary 
in propeller shaft action. 
Spicer developed the flange yoke and companion 
flange idea. 
Spicer developed the outer casing of universal 
joints for better lubrication and protection. 


Spicer introduced spring retainers that automati- 
cally compensate for packing wear. 


Spicer pioneered the tubular shaft which enabled 
large diameters to be used with light weight. 


Spicer developed the I-G type joint to seal 
in lubricant. 


Spicer perfected cageless roller bearings, 
giving the Spicer Universal Joint far greater 
load capacity at higher speeds with less 
friction than any other type of similar product. 


Nothing can match the genuine! 


SPICER MANUFACTURING DIVISION 
of Dana Corporation . Toledo 1, Ohio 


ENGINEERING 


TRANSMISSIONS «© UNIVERSAL JOINTS « PROPELLER SHAFTS « BROWN-LIPE AND AUBURN 
CLUTCHES * FORGINGS ¢ AXLES « STAMPINGS « SPICER "BROWN.-LIPE” GEAR BOXES 
* PARISH FRAMES « TORQUE CONVERTERS «© POWER TAKE-OFFS «© POWER TAKE-OFF 
JOINTS © RAIL CAR DRIVES © RAILWAY GENERATOR DRIVES + WELDED TUBING 
MANUFACTURING 











over 1,000,000 shells without a ballistic failure 


Mee 





a 


The coordinated production 

skill of KwiksET’s Defense Division 
and KWIKSET’S subsidiary, West 
Coast Loading Corporation, has 
made possible the manufacturing 
and loading of over 1,000,000 
60-mm. mortar illuminating shells 


for the defense of our nation. 


Defense Division, Kwikset Locks, Inc., Anaheim, California 











Rockwell Manufacturing Company 


URING HAPPY TIMES Of expanding Sales, there 

D‘*: a tendency not to look too critically at 

sales expense. Only when the sales curve drops 

downward does the high-flying expense curve 

become unpleasantly obvious. Then steps are taken to bend it down. But 

there has been a time lag, sometimes a considerable one, during which 
profits are eaten up. 

We follow a method that—we've been told—is not yet widely used. We 
maintain a continuous study of sales cost as well as sales volume. Each 
month sales cost as well as sales volume figures are analysed, compared, 
charted. As soon as a gap appears between them—with the sales curve on 
the lower side--we know that sales costs, in relation to volume, must be 
trimmed. Of course some time lag is still inevitable, but in our case it is very 
Slight, and the savings are considerable 

We've been maintaining this continuing sales cost-sales volume study long 
enough to know that it pays; perhaps the idea may be helpful to others, too. 


While there is nothing new about controlling the environment for a single 
department or a single operation, we believe our new valve and meter plant 
soon to be opened in Sulphur Springs, Texas, will be one of the few completely 
air-conditioned manufacturing plants in the nation. Except for the offices, 
it is windowless, enabling us to control the light, as well as the atmosphere, 
in which to perform close tolerance manufacturing operations. 


It must be obvious now even to the most skeptical that the mushrooming 
“do it yourself” boom is not a passing fad. People will continue to paint 
it, fix it, or make it themselves—-for two good reasons. One is economic: 
it costs more than most people can afford to hire skilled workers to do 
“handy man” jobs around the house. The second is spiritual. Nothing quite 
equals the warm glow of satisfaction that comes when you look proudly at 
something you, yourself, have fixed or built. Folks are finding out it’s fun 
to “do it yourself.” Sales of our DeltaShop and other Homecraft tools are 
continuing at a very pleasing pace. 


Our Register Division pioneered toll bridge and toll road collection practices. 
Their Ohmer Toll Recording and Indicating Systems have been installed on 
many of the country's leading toll facilities. The latest models incorporate 
some unusual features that assure fast, accurate collections of various classes 
of tolls with minimum hinderance to traffic while, at the same time, providing 
maximum control over revenue 


We've always thought of ourselves as being in the manufacturing business 
exclusively. So it was something of a surprise the other day to realize that as 
a by-product of manufacturing, we are also in the publishing business in 
a sizable way. With a circulation of over 40,000, Flow Line—a publication 
of our Meter and Valve Division for the oil, gas, chemical and industrial 
fields exceeds the circulation of the outstanding trade magazine in its field. 
The Water Journal, published for men concerned with water supply and 
sewage disposal, has double the circulation of any book in its field. The 
Deltagram brings “how to do it” information to more than fifty thousand 
home workshop enthusiasts, who pay a subscription fee of one dollar a year. 


One of a series of informal reports on the operations and growth of the 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 


for its customers, suppliers, employees, stockholders, and other friends 
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SHEARING FOR EXTRUSION 


THE E-piror Phe advent of cold 
extrusion of steel broadens the vistas in 
the field f metalworking This new 
process already has successfully demon 
strated its usefulness and its many at 
tendant advantages, both in Ordnance and 
domestic requirement 

As is usually the case, each new metal 
working process calls into being new tools 
and new machines to perform the re 
quired operations. Entirely new and better 
machines must be designed, and many ex 
isting machines must be improved. Such 
a tendency is already reflected in the 
activities of many machine-tool builders 

One of the first requirements in choos 
ing necessary equipment for a_ cold 
extrusion plant is to consider the most 
suitable method of cutting blanks from 
billets. The majority of steels used for 
cold extrusion range in the low-carbon 
series, such as C-1010, 1018, 1020, and 
1028. These are easily workable steels and 
are therefore relatively easy to cut into 
blanks 

sy the same token, squareness and 
smoothness of the cut are necessarily 
important factors that have a direct bear 
ing on the success of the subsequent 
extruding operations. In the case of some 
steels it is necessary to stress-relieve the 
material by annealing. This is especially 
true of the higher-carbon steels 

With these requirements in mind and 
also remembering that cold extrusion aims 
at making great savings, the most efficient 
method of producing blanks and the one 
that saves the most metal is the most 
desirable. From the standpoint of speed, 
producing the most blanks per hour at 
the lowest cost per cut, shearing has no 
equal. Operational and maintenance costs 
of shearing equipment are also the lowest 

The squareness of a sheared blank has 
long been a debatable issue, but it is only 
because of a growing need in the forging 
industry that this desired condition of 
square blank ends has become a tangible 
reality. With upset and cold extrusion 

a “must.” 

The solution that produces the required 
perfection in this respect can best be 
designated as the “confined-cut” method 
The contined-cut development, however 
could not be a success by itself alone 
Other attendant developments in shear 
design and other accessories make it a 
practical and workable feature. Through 
the use of these new features scrap cuts 

juickly become a thing of the past 
Witttam C. Tucker 
tuffalo, N. Y. 
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AIRCRAFT Rett 


Serving the Aviation Industry 





. aS prime contractors to the United States Government 





and sub-contractors to Douglas. Northrop, Convair, and 
Lockheed. Complete nose with rocket tubes. scoops, 


ducts and seats for the U.S. Air Force’s Lockheed F-94C€ << Fy 
Starfire interceptor, pictured here, are products of Rheem. 
Contact us for the answers to your production problems 


RHEEM Manufacturing Company... Aircraft Division, Downey, California 
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facilities repo 
telling how we 
can serve you. 


THE W. L. MAXSON CORPORATION 


460 West 341m Street, New Yorx 1, New You 
Plants at Long Island City, N. Y. and Old Forge, Pennsylvania 





$850 
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Strom STEEL BALL CO. 


Largest Independent and Exclusive Metal Ball Manufacturer 
$O. 54th AVE., CICERO 50, ILLINOIS 
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TRENDS IN AIR POWER 
Mas. Gen. James McCormack 


Vice Commander, Air Research and 
Development Command, U.S. Air Force 


\ir power is going to be continuously 
and increasingly more atomic in its many 
aspects. The miracles that have happened 
thus far during the first dozen brief years 
of the atomic age are only the beginning 
They have not all been American 
miracles, nor will they be in the future 

Secondly, military air vehicles are going 
to move on out into the supersonic region 
to speeds many times that of sound 

rhirdly, weapons will continue to be- 
come more and more automatic in opera- 
tion through the use of electronic, sonic, 
infrared, and other techniques 

Fourthly, we who practice the military 
art will be governed ever more forcefully, 

our thinking and in action, by con 
siderations not just of weapons but of 
weapon systems 

In the total air-defense system the fact 
is that no important element can be jiggled 
without jiggling the whole system. The 
time has passed when a proposed new 
weapon or other component could be 
judged on its own merits alone; it must 
now be looked at in conjunction with 
dozens of other equipments 

As regards jet bombers, the B-47 is a 
high-altitude medium bomber whose range 
can be extended by re fueling. The B-52 
has more altitude, more speed, more 
range. Its size is a direct reflection of the 
requirement for range, which is, of course, 
the basic requirement for a strategic sys- 
tem: above all else you have to be able 
to reach the target 

Considering costs, there is a limit to 
our ability to achieve range by increasing 
aircraft size. Also, one likes to present 
small targets to the hostile air defense 
Therefore, as our technology improves, 
the trend should _ be toward smaller, 
higher-performance aircraft that will still 
have the range necessary to do _ the 


strategic job 


We Must Learn More 

rhis will require that we learn more 
about aérodynamic and power-plant de- 
sign and about materials and that we 
develop the most effective applications of 
the knowledge we have 

Electronic gear will be much improved, 
especially with the help of transistors 

It might be noted, parenthetically, that 
the electronics development problem is less 
one of theoretical quality than it is one 
of reliable performance in combat in the 
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Three Reasons Why 


We Have Always Met Deliveries 
In World War II and Since Korea 


A plant built especially to make military pyrotechnics 


and load ammunition . . . and nothing else. 


2 A staff of specialists in every phase of design, tooling and 
erie teateMemeliticts Mose coe m tem litulitis(ss 


) Intelligent native workmen trained to produce safely, 
efficiently and consistently. 


Our operations are not a partial reco.:version, not a side- 
‘line to some other business. For over 13 years our organ- 
ization and facilities have been devoted solely to the 
see em eecllase me mutilictam sericea e ek tit 


ealitetia loses 
’ FE 


4 


‘Tf Aerial has the contract, deliveries pill be my, | 


IRTRIMPRODUD 


ELKTON, MARYLAND 


FLARE AND SIGNAL MUNITIONS * SHELL AND FUSE LOADING 
DETONATOR AND BURSTER COMPONENTS FOR AMMUNITION’ 
DISTRESS SIGNALS * HAND-HELD ROCKETS ? 


RS 
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PRINT CANS—TUBES—CYLINDERS "=" 


face of enemy countermeasures. The best 

as you need them...a@s you pack them radar bomb sight, for example, is by no 
means the one that works most precisely 

; a on the bench. It is the one that works 

reliably and with satisfactory accuracy 


hen the “my is busy try to put 
NEW AUTOMATIC when the — > "as rying to p 


wrong answers 


CYLINDAPRINTER In due course there will be nuclear 


eliminates need for pre- propulsion for strategic and other air 
printed containers... systems. 

cuts costs . . . solves in- To supplement manned aircraft in not 
ventory problems. too many years, and eventually to replace 
them in substantial measure, pilotless ve 
hicles will be developed for the strategic 
role. 

In the early stage of this art, where 
we find ourselves today, there are diffi 
culties, as in automatic devices for navi- 
gation and final control to the target, 
which make the manned aircraft still by 
far the most practical solution. 





i lete identification 
tically prints comp = — | 
vopy or changeable codes, lot numbers ...on Lecce inten 


duction line 1 canisters at top 
productio : 


int shel d 
bo a os a single pass. These deficiencies will be cured in 
and ttiom ..- 


180° apart... in 
time, and mechanical systems will have 





accuracies equaling or bettering the pre- 
Write for details on the “AUTO-CYLINDAPRINTER” today cision of our present knowledge of where 


the point on the earth’s surface decided 


ADOLPH GOTTSCHO, Inc. 50" on as the target actually lies relative to 


the launching point. In this connection 


Hillside 5, N. 4. YEAR there is room for improvement in map 


ping techniques as well as in strategic 





reconnaissance generally. 


Code-Dating Attachments + Package Imprinting Machines « Continuous Strip Printers Among other obviously fertile techni- 


cal fields for investigation, including fun- 








damental investigation, are (1) the na- 
ture of electromagnetic radiations in 


EASY DOES IT! the outer atmosphere and beyond, and 


(2) power plants having the thrust and 














endurance which will be required for 
high supersonic speeds over great dis 
tances. 
ORDNANCE MAGAZINE, These samples will indicate that the 
total technical job for strategic $ 
Circulation Department, 705 Mills Building, quite a bill of tor wi : ry Allin 
Washington 6, D.C. I would say that it is well within this 
country’s capabilities during the course of 
the next generation, and possibly in a 
much shorter time, to bring forth stra 
@ Please enter my subscription to ORDNANCE Magazine tegic weapons systems against which an 
. > e - adequate defense cannot now be visualized 
for one year and send bill to the undersigned. Subscription The technical aspects of tactical air are 
in large part the same as those of stra 


rate: Continental U.S. and Possessions J i 
ate . © ns, $4.50 annually, in tegic air, as we have just discussed them 


advance; other countries, $6.00. Awesome Capability 
For example, developments in atomic 
weapons have long since given fighter 
Name aircraft, such as the F-84, an awesome 
capability for massive destruction. Fur 
pe thermore, fighter ranges are very impres 
sive in terms of any potential area of 
- land battle 
City We need, and will have, fighter-bomb 
ers and day fighters that are fast, re 
liable, and able to operate from forward 


areas 
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FRONT LINE DELIVERY FOR 
- ADVANCE BASE SUPPORT 
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EXCLUSIVE FEATURES FOR 
ADVANCE BASE OPERATIONS: 


Shuttling between major air terminals is one type of operation. .. : 

- : ad : , ee oe a es Increased payload + Better bulk Cargo Clear- 

like the Berlin airlift, in which Fairchild ‘Flying Boxcars ance and Distribution « Shorter Take-offs and 
’ Landings « Rough Field Landing Gear + Crew 

moved hundreds of tons of cargo. More eloquent of the C-119’s Bail-Out Chute « Provision for External Fuel 

versatility is the urgent shuttling of supplies from rear areas to 

advanced combat bases. Here the famous “Flying Boxcar’’ is 

unique. No other aircraft can load so much materiel intact. . . 


to unload it, ready for action, on an emergency field . . . or to 


paradrop it where no air-strip exists. Designed and constantly cnet ie nanevane Cone 

improved to meet expanding military needs, the C-119 delivers 4) 

men, supplies and equipment with maximum speed and effi- '’ ui Al RCH LD 

ciency. From nose to twin-tail it’s a specialized bulk cargo car- Wy i) By 
Lui UWUWOW 


rier—ready for any airlift, from anywhere to anywhere! 


Engine Division, Farmingdale, L. |., N. Y. 
Guided Missiles Division, Wyandanch, L. |., N. ¥, 








CUTTING 
ENGINEERING 
OVERHEAD... 


A major contribution 
of independent pro- 
duction engineering 
firms to industry has 
been the reduction 
of engineering 
overhead through 
elimination of excess 
staffs to handle 
seasonal peaks or 
periodic overloads. 


b 4-5 van vd oe &- ae o 021-10 0-10 ME Ret: Ba 
remains available on 
a few hours notice 
for either a'complete 
engineering program 
or-any part thereof. 
ht 9 ae ae) o 1-1-9 at - tnt OL 
leader since the 
1930's, independent 
engineering companies 
have consistently cut 
overhead as well as 
manufacturing costs 
for their customers. 


ENGINEERING 


& MANUFACTURING CO., INC. 


eat 19654 John R ia 


= Detroit 3, Michigan 
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rhe F-100, our latest production day 
fighter, is designed to give tactical air a 
supersonic capability 

\ new 
B-57, 


tion line 


night intruder, the jet-powered 


is beginning to roll off the produc 


Reconnaissance is one of the most im 


portant tasks of tactical air warfare. An 
outstanding job has been done in Korea 


with present equipment, but the equip 


ment now in development, such as_ the 
RB-66, 
reconnaissance capability 


\ircraft 


essential to effective conduct of the tacti 


will greatly improve our present 


ground control systems are 


cal air battle. They are not as complex 


as those needed for continental air de 


fense, but they are still not simple, and 
we must improve what we now have 


Many 


relatively 


targets for tactical air are of a 
rhis 


requirement for equipment of great flexi 


fleeting nature imposes a 
bility in action as well as simplicity, and 


the two are not always synonymous 


Tactical Missiles 
Pilotless 
are coming along for the tactical role. It 


aircraft and guided rockets 


is not yet clear just how much of the 


mission they can take over, or on what 


schedule, but they can surely do a sub 
stantial part of it 

The ground electronic environment for 
the defenses of the United States is be 
ing improved and will continue to be im 
proved through the 
ahead. We 


level of our technical competence in the 


years immediately 


need to continue to raise the 


design, installation, maintenance, and op 


eration of the equipment that is involved 


\s regards early warning, to which 


much publicity has been given during the 
past year, and the system for tracking 
hostile 


It is to 


and enabling the interception of 
flights, the trend is quite clear 
ward the use of larger numbers of small 
coverage ot 
The 
system will be much more automatic and 
will be able to hafidle*smuch larger num- 
You 


effort under 


radars to give more reliable 


the air space at all altitudes total 


bers of aircraft than is now possible 


are all aware of the major 


way by Project Lincoln for the develop 
ment of such a system 

Che current inventory of first-line in 
terceptors is being built around high sub 
sonic, all-weather types: the F-86D, F-89, 
and F-94 

\ir-to-air rockets, including guided 
rockets, will become standard interceptor 
armament, and ground-to-air missiles are 
vell along in development 

As bomber 


also must the performance of air defense 


performance improves, so 


weapons. The delta-wing F-102 will con 


stitute a major step into the supersonic 


Irom an address 
Na- 


region for interceptors 
cfore the Air Force Association 


tional Convention, H'ashinaton, 1). 


Send a copy of 


ORDNANCE 
to your friends 


FREE of charge 


American Ordnance Association 
705 Mills Building 
Washington 6, D.C. 


Please send a free copy of 
ORDNANCE magazine with my 
compliments to the persons listed 
below; (please print) 
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PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and services 
available to industry throughout the world. Always alert to new processes 
and technological advances Pressed Steel Car Company throughout the 
years has maintained a reputation for more efficient, higher quality 


products. 


ALL OUTSTANDING PERFORMERS —these products range from...... 


e Locomotives and trackwork to cookware 
e@ Agricultural and farm machines to milk cans 
@ Railroad and industrial cars to oil pumping machinery 
e Industrial trailers and engine lathes to conduit fittings 
@ Steel tanks to milk can washing machines 


@ Power plants to cellular laminated containers and shelters 


PRESSED STEEL CAR COMPAN ¥ incosrorareo 


6 No. Michigan Avenue, Chicago, Illinois 
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Production... 


FASTER 


Micrometers 


f 


vv 


t You can be confident 
“ of faster, more accurate 
. ; 

» production when a 
complete line of Brown 
& Sharpe Machinists’ 
Tools backs-up your production line. 
On the bench, in the toolroom, at the 
machine ... you reap the benefits of 
years of tool research, skilled work- 
manship and top quality materials. 
Each tool has design features that 
assure comsistent accuracy on all jobs 
and maximum ease of use. Catalog No. 
35M describes this entire line. Write 
for your copy. Brown & Sharpe Mfg. 

Co., Providence 1, R. I., U.S.A. 


Vernier Gages 








Dial Test Indicators 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


(|BS 


rown & Sharpe 


Review Staff 


Bric. Gen. DONALD ARMSTRONG, military historian, lecturer, au- 
thor, Washington, D.C. 

Cor, Joun D. Buuincstey, educator, ordnance authority, author, 
United States Military Academy, West Point, N. ¥ 

Cor, Grorce §. Bravy, consulting engineer, author, editor, Wash- 
ington, D.C. 

Con. Joun J. Driscou., author, air armament engineer, air com- 
hat officer, NATO, Paris, France 

W. Foster GLeason, military historian, ordnance analyst, 

editor, Washington, D. C. 

Cor, Carvin Gopparp, small-arms authority, military historian, 
author, Washington, D. C. 

Compr. R. E, Jerrery, educator, ordnance expert, United States 
Naval Academy, Annapolis, Md 

Lieut. Cor. Mervin M. JouHNson, Jr., automatic arms expert, 
inventor, author, New Haven, Conn 

Dr. Artuur F. MacConocuir, educator, mechanical engineer, 
ordnance authority, University of Virginia, Charlottesville, Va 

Bric. Gen. Epwarp P. MecHLinG, air armament engineer, ad 
ministrator, author, Eglin Air Force Base, Fla 

Comora, Joun V. Noe, Jr., engineer, author, executive officer, 
U.S.S. RocHester. 

Da. Joun J. O'CONNOor, educator, author, editor, Washington, 
oe 

Cot. Pumie ScHwartz, author, ordnance expert, Washington, 
.:&. 

Lieut. Cor. 8, M. SMOLENSKY, engineer, Ordnance officer, Red- 
stone Arsenal, Huntsville, Ala. 

Bric, Gen. THomas K. VINCENT, artillerist, engineer, author, 
Redstone Arsenal, Huntsville, Ala 


Atomic Weapons in Land Combat. By Col. G. C. Reinhardt 
and Lieut. Col. W. R. Kintner. Harrisburg: Military Serv 
ice Publishing Company. 182 pp. $3.95. 


t N the eight years which have elapsed since the atomic bomb 
first amazed and terrified the civilized world, much has been 
written. Most of this has been of atomic effects on civil popu 
lations, and much of it has been quickly done, consisting largely 
of speculation and “dramatics.” 

The authors of the present volume have adhered closely to 
their purpose—a carefully prepared study of the atomic weapon 
against land combat forces 

\fter separate work on the subject, one at the Industrial Col 
lege of the Armed Forces and one at the Graduate School of 
Georgetown University, they met at the Army's Command and 
Staff College. Assigned to a group on the study of modern 
weapons, they soon expanded their work to partnership with 
other military organizations, yet specialized in consideration of 
the tactical use of afomic explosives 

he study steers a course between the Scylla of terror and 
the Charybdis of indifference. Factual in the extreme, the au 
thors, being aware of the complete lack of actual battlefield 
experience, were the more cautious to check and recheck every 
known result of atomic explosions. Effects in every type of 


tactical warfare problem are carefully considered with logical 
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American Ordnance A ssociation 
BOOK SERVICE 


Book of the Month for November 


CEILING UNLIMITED 


The Story of American Aviation from Kitty Hawk to Supersonics 


By Lloyd Morris and Kendall Smith 


The documented story, from its start to the present, of this Nation's con 


quest of the air. The tremendous sweep of our flying history, gathered 


from hundreds of sources, presented in one volume. 


Retail, $6.50. To Members, $5.85. 


FROM DOWN UNDER 


TO NIPPON 
The Story of the Sixth Army 
in World War II 


By Gen. Walter Krueger 


A professional soldier records the exploits of his 
men through some of the toughest assignments of 
the Pacific war. Requested by MacArthur, Krueger 
accomplished much with little. Retail, $6.50. To 
Members, $5.85. 


THE GUN DIGEST 
Eighth Edition, 1954 
Edited by John T. Amber 


A completely rewritten issue of a great fhrearms 


annual. Over 25 authorities contribute to this 
“must” book for gunlovers and students of arms. 


Retail, $2.00. To Members, $1.80. 


ATOMIC WEAPONS IN 
LAND COMBAT 


By Col. G. C. Reinhardt and 
Lieut. Col. W. R. Kintner 


Though necessarily lacking experiences of actual 
land combat with atoraic weapons, this study. of 
their tactical use is factual and well balanced. An 
authoritative and pioneer work on a most timely 


subject. Retail, $3.95. To Members, $3.55. 


THE SPIRIT OF ST. LOUIS 
By Charles A. Lindbergh 


Presented at last is the complete story of the man 
and the airplane, known so long as “We.” Lind 
bergh’s epochal solo across the Atlantic marked the 
very middle of aviation’s half century of progress, 
This moving human record revives for the reader 
the tensions of that lonely journey. Retail, $5.00. To 


Members, $4.50. 


Christmas-shop the easy way 


AND SAVE MONEY! 


use this order form 


ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D. C 


Gentlemen: 


1 certify that 1 am a member of the 
Please send me, postpaid, the following books: 


a 


? 


3. 
Name 
Address 


City, Zone, State 
Che 
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FLEXIBLE PRODUCTION facilities 
to meet your steel 
requirements 


Eaton-Reliance’s modern anneal- 
ing furnaces and up-to-date wire 
drawing equipment permit holding 
tolerances and surface 
specifications for cold drawn, cold 
rolled or centerless ground, carbon, 
alloy, stainless steel, K-monel, 
bronze, aluminum. Complete phys- 
ical, chemical and metallurgical 
departments are maintained for 
testing to rigid specifications 


to close 


Available in rounds, squares, flats 
or special shape sections in wire 
sizes, in coils or cut to length. 


Principal producers of ball-bearing 
and armor-piercing shot - steel. 
Write for full information. 


EATON MANUFACTURING COMPANY 
GG) RELIANCE DIVISION 


Office and Piants: 510 Charles Ave., SE, Massillon, Ohio 


Sales Offices: New York * Cleveland * Detroit 
Chicago * St. Lovis * San Francisco * Montreal 


Book Reviews 





and, so it seems to this reviewer, quite sound conclusions 


Some twenty-five drawings, maps, and charts illustrate the 
work, and a 12-page appendix furnishes ready reference to def 
nitions and tables of distance, casualties, and the like —F. W 


Foster GLEASON. 

Marines in the Central Solomons. By Maj. John N. Rentz, 
USMCR. Washington: U. S. Government Printing Ofhce. 
186 pp. $2.75. 

Lieut. Col. Frank O. 

USMCR. 


S. Government Printing Ofhce. 220 pp. 


The Campaign on New Britain. By 
Hough, USMCR, and Maj. John A. 
Washington: U. 
$3.75. 

Wi ATEVER the United States Marines do they do well. 

World War ts 

\merican people as indeed 

These two books 


United States Marme 


Crown, 


The record of their campaigns in the Second 


written deep in the hearts of the 
xploits from the very beginning 


of the Historical Branch 


are their ¢ 


are the products 


Corps, and are all that the military historian could desire for 


the permanent record of the strategy, tactics, organization, and 


personnel which contributed so notably to the respective cam 


paigns 
Marines in the Central 
USMCR, and is the 


work of Major 


the series t 


Solomor i 
John N. Rentz, 
monographs 

In the 
of the 


Commandant 
1943 


lying 


vords of Gen. Lemuel C. Shepherd, Jr., 


Corps, the Ceutral Solomons area by early might 


be described as an amphibious no man’s land between 
of Guadalcanal 


Allied citadel 
the two antagonists exchanged air and naval blows.” 
Here the Marines 


which have seldom been surpassed for severity 


Rabaul and the new across which 


were put to the test under conditions 


LD spite adverse 


veather, climate, and terrain the enemy was driven out. Here, 


too, there was unified action between the Army, Navy, and 


Marines which is indicative of the closest cooperation between 


the three services. The maps, illustrations, and rosters, including 


unit commendations, are military history at its best 
“The Campaign on New Britain” by 
Hough, USMCR, and Maj. John A 


of the format and treatment as 


Lieut. Col. Frank O 
Crown, USMCR, are 
sare Marines in the Central 
and the other volumes in the series of Marin 


New Marine 


300 of its members. Flere was jungle warfare at its 


Solomons” 


( orps 


monographs Britain cost the Corps the lives of 


more than 


worst. “Jungle, swamp, and mountain combined with atrocious 


veather to multiply problems of time and space.” 


\gain from the standpoint of clarity of description, illustra 
} 


tions, maps, and supplemental data “The Campaign on Ne 


Britain” is military history as it should be recorded.—L 


Copp. 


The Original Confederate Colt. By William A. Albaugh, III, 
and Richard D. Steuart. New York: Greenburg, Publisher. 
62 pp. $s. 

i I. who can afford to pay eight cents a page for his gun books 

gets tor h money 


and isn't overly 


will find 


particular as to what he 


this beautifully printed little volume (not little in 


format, measuring as it does 7', by 10 inches) an interesting 
addition to his material on Confederate small arms 

But when one comes to appraise the text, he wonders whether 
it adds much of value to the matter set forth on pages 266-272 
of Fuller and Steuart’s “Firearms of the Confederacy” ( Stand 
Huntington, W. Va., 1944) 
by Albaugh’s article, “Confederate Handguns.” in OrpDNANCE 
Vol. XXXVI, pp 493-501, November 1951) 

} 


he presumptive ratson d'etre for this volume is a desire on 


ird Publications, as supplemented 


I Jece mber 
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For the “FIRST LINE OF DEFENSE” 


eet 


e ARmy PHOTO 


You Get MORE Ordnance for LESS with ‘" 


WATSON -STIULMANW Presses 


Because its product is expendable and vital, too, ordnance manufac- 
ture calls for the greatest possible economies commensurate with 
sound production practice. With W-S ordnance presses on the job, 
you get this economy two ways: 


INCREASED PRODUCTION: Because they are special purpose 
machines, thoroughly proved in years of production operation, W-S 
presses cut valuable minutes and money from your unit production 
cost . .. increase overall efficiency and reduce maintenance. 


FEWER REJECTS: the smooth, dependable, uniform power of 
hydraulic operation cuts salvage to the bone . . . conserves critical 
materials and releases man-power for more productive work. Billet Breaker 


Write for complete details of W-S Ordnance Presses, or arrange for 


cS = 


Shell Bander 


our representative to call. 


"ESTABLISHED ‘648° 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
164 ALDENE RD., ROSELLE, NEW JERSEY 90-68 
W-S Shell-Line Hydraulic Presses for Shell! Billet-Breaking, Piercing, Drawing, Nosing, Banding, Crimping, Loading. 
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" U. S. Ordnance and Aetna-Standard 
have worked hand in hand for the last 

l} decade on several important contracts. 
|| Recently, we completed a large production 

run on a jeep mount for a 105 MM 

| recoilless rifle. We are busy on two 
™ other long-range contracts ...one for an 
e anti-aircraft gun and the other for an 
anti-tank gun. In addition to the produc- 

tion, Aetna-Standard assisted in the 

design and pilot models on both of 
these items. Below you see the big 
Ordnance assembly floor in Aetna’s 

Ellwood City, Pa., plant. 


Th et ndied *oeeee 


Lt ronnie saad 


The big assembly floor in the Ellwood City plant 
is the center of activity for Ordnance work. 


The Aetna-Standard 
Engineering Company 


DING 


kK ee BU! 


PITTSBURGH, PENNA. 


Book Reviews 





made by Me 


Colt-type 


the authors’ part to establish the revolver 


x 


eech & Rigdon and successor companies as the first 


produced for the Confederacy—the original 
of the book's titl 


However he fails, in my opinion, to make 


andgun to be 
Confederate Colt” 
a case. For although 
Leech and Rigdon were as a firm in 
March 1862, moving later that year 


Miss., he plainly 


cation and that their manu 


e shows that operating 
Memphis as 
May Wh) to 


revolvers at the first | 


early as 


Columbus, indicates that they 


produced no 


facture of any at the second remains definitely conjectural 


On February 2, 1863, the partners purchased a factory in 


Greensboro, Ga., establishing there sometime later that year. l 


this city they completed the first of their revolvers which can 


definitely be identified as to year 1863) and place of manu 
facture 
Yet we 19) that about November 1861, 


Glassick, Memphis gunsmiths, 


Schneider & 


and secured 


learn (p 


jomed torces a con 


tract with the Confederate Government for the manufacture of 


Colt” revolvers. Approximately fifteen of these were sup 


posed to have been made prior to the fall of the city in June 
1862 
And since 


to me that the 


h and Rigdon 


their product was definitely of Colt type, it appears 


author has failed entirely to establish priority 


for Lee« 


There were yet other makers of Confederate Colts,” some 


of whose arms certainly have reached the market 


ahead of 


appear t 


those of our author's fair-haired boys. First among 


these were Griswold and Grier of Griswoldville, Ga., a firm 


vhich Albaugh describes in his OrxpNANCE article as turning 
“early in 1862 


Not far behind them were the 


out finished weapons 
Haimans Brothers of Colum 
April 1862 


10,000 revolvers in 


bus, Ga., who purchased a factory in that city in 


wd received a C.S.A. ec 


mitract for \ugust 


of the same vear Both these hand 


plants roduced Colt type 
vulis 


book, 
“Firearms of the Cor 


To me, the which borrows many passages from Fuller 


and Steuart’s federacy” without giving 


credit for any of these, is a distinct disappointment.—CALvIN 
(,ODDARD 

4 1@ 
Richard O'Connor 


Sheridan the Inevitable. By Maps by 


Wilson R. Springer. Indianapolis: Bobbs-Merrill Company. 
400 pp. $4.50. 
A COMPETENT military historian’s 


little 


account of a first-clas 


fighter. Sheridan, like Grant, gave promise by his pre- 


war record. Like Grant, he considered fighting the one solvent 
of wal and, like 
stitute tor 
he was yet 

Author of biographies of George T! 
O'Connor now 


students but 


} 


MacArthur, he knew that there was no sub- 


victory. Perhaps but a mediocre army commander, 


a genius of the attack and of the use of cavalry 


Bell Hood, 
gives us the best work he three. Not only 


military Americans weary of “limited objective 


warfare” and its stalemate, will warm to this splendid account 


of a fighting American general—F. W. Foster GLeason. 


Fatigue of Metals. By Dr. R. Cazaud. Translated by A. J. 


Fenner. New York: Philosophical Library. 334 pp. $12.50. 
SINCE the start of th 


development of a multitude of m« 


industrial revolution and the conse- 


quent tal machinery, the oc- 


currence of sudden, apparently unheralded metal fracture has 


plagued all concerned. It appeared to those first observers that 


change, occasioned by the cyclic 


place. A 
deformation before 


metallurgical 
stress, had taken 


application of 
metal, 
under static 


normally ductile capable of 


observable fracture conditions, 


had suddenly broken in a brittle manner, perhaps caused by 


“tiring” or fatigue 


In “Fatigue of Metals,” Dr. Cazaud leads the reader through 
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ALUMINUM IS Why EVERY WHEEL 


ADDS FORTY POUNDS OF PAYLOAD 


In most states, the maximum weight of a trailer 
tractor and its load is fixed by law. So, in the 
trucking business, the object is to put the weight 
in the freight and not in the rig that hauls it. 
Truckers do this by using a lot of aluminum 
in their tractors and trailers. Alcoa® Aluminum 
Forged Disc Wheels combine the strength and 
durability of a forging with the lightness of 
aluminum. Weighing 30 to 50 pounds less than 
their steel counterparts, they can add 400, 700, 


eh Wes =~" 


\ . 
Ng 
ALCOA IS How raneniiiintinite 


first recognized the extra bonus of lightness that 
forgings could give truck wheels. And it was 
Alcoa Engineers, who designed the first forged 
wheel. In Alcoa Research Laboratories, special 
testing machines were built to punish and study 
the wheels under every conceivable condition of 
service life. Almost 50,000 Alcoa Forged Dis« 
Wheels are giving extra payload to truckers all 
over the country ...many wheels have run over 
44 million miles and are still going strong. 
Aluminum Company of America, 850-L Alcoa 
Building, Pittsburgh 19, Pennsylvania. 
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perhaps 1,100 extra pounds of payload—depend- 
ing on the number of wheels the rig has. 

Alcoa Aluminum Forged Disc Wheels offer 
other important advantages besides weight sav- 
ings. Tires run cooler because of aluminum'’s 
high-heat conductivity. Tires change easier be- 
cause Alcoa Wheels are smooth and free from 
rust. Alcoa Wheels offer easier steering, longer 
tire life and smoother ride because they are pre- 
cision forged and machined to run true. 





Alcoa CO). 
Aluminum 


ALUMINUM COMPANY OF AMERICA 








The Finest 
LECTRICAL 
CONNECTOR 


\ MONEY CAN 
. BUY! 


Y , 2 ’ 
ScIn I LE X ASSURES 
LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors, The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It ~idomele maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


© Moisture-Proof « Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « 
Light Weight « High Insulation Resistance « High Resistance to Fuels 
and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connecter * No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of Bendix 
SIDNEY, NEW YORK orvevven eonvenante 


Export Sales: Bendix International Division, 205 East 42nd St, New York 17, N.Y, 
FACTORY BRANCH OFFICES, 117 €. Providencla Ave., Burbank, Calif. ¢ Stephenson 
Bidg., 6560 Coss Ave., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 


Avenve, Mil Vt © 582 Market Street, San Francisco 4, California. 
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Book Reviews 





the bulk of the reliable scientific research that has now become 


history to the present in the investigation of fatigue phenomena. 
lhe first chapter is historical, brief but satisfying, for it es- 


the general nature of the problem in the mind of the 


ablishes 
new reader and perhaps fills in some gaps for the specialist in 
this subject 

\fter the general nature of the problem is established, the 


wuthor examines the observable events in detail and describes 


the characteristics of fatigue failures and equipment useful in 


With the 


returns to history and presents in very concise style the many 


their detection reader thus well prepared, he again 


wstulations on the mechanism of fatigue and theories to aid 
rational design 
Because experience has shown that neither these postulates 


or theories have provided the universal solution, experimental 
methods are very much in the foreground whether for the pur- 
se of testing a theory or a structure 
fourth chapter in the book is a well-written description 
European testing machines and experimental accessories, 
of which are not well known in this country and hence 
f special interest. 

The next four chapters are devoted to the presentation of 
vell-documented experimental data. They will serve as a refer- 
ence for the characteristics of specific metals and also as gen- 
eral reference to the influence that factors such as stress-time 
state, size and shape, surface conditions, temperature, etc., have 
on fatigue characteristics. 

While the text is not aimed at a discussion of the prevention 
of fatigue alone, useful conclusions are drawn and presented in 
the last two chapters to assist the designer and manufacturer in 
reducing failure by fatigue. 

The documentation of thig scientific text is excellent, and the 
extensive bibliography presented at the end of each chapter 
serves as a useful reference to the literature, particularly of 
kurope. There are sufficient entries of American literature, 
however, to indicate that the bibliography is useful in local 


scientific libraries.—J. H. FLANAGAN, Watertown Arsenal Lab- 


oratory, Watertown, Mass. 


Medieval and Renaissance Arms and Armor. By Stephen V. 
Grancsay. Los Angeles: Los Angeles County Museum. 
34 PP- 

THE board of trustees and the directors of the Metropolitan 

Museum of Art loaned to the Los Angeles County Museum for 

exhibition from January 15 to March 18, 1953, a collection of 

its medieval and renaissance arms and armor. A catalog of 
these was prepared by Stephen V. Grancsay, curator of arms 
und armor at the Metropolitan and a distinguished member of 
the American Ordnance Association. 

Mr. Granesay is acknowledged to be our foremost expert in 
this field 
tions of them in the catalog are marked by the scholarship for 


His selection of items for display and his descrip- 


which he is famed. 

The net result of the exhibition as the catalog indicates was 
to stress not only the superb workmanship which went into the 
Ages but 
in the designing of modern armor. 


body armor, harnesses, and weapons of the Middle 
also their practical value 
With the help of Mr 
battlefield has again come to the fore with amazingly 


Grancsay the revival of the use of armor 
on th 
good effect 

This catalog prompts the hope that other cities might be so 
favored by the Metropolitan and that Mr. Granesay’s genius 
might also be available to help bring about a wider under- 
standing of the meaning of armor and armament in the con- 
flicts of today as revealed by the conflicts of the past.—L. A. 
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Precisionaire internalchek— 
checks holes .120" up te 1° in 


diameter—amplification _ 


10,000 er 20,000 te 1. 


N-6 Electronic Internalchek — 
checks |.D.'s from .250" to 12” 
—most widely used of all 
internal checkers. [ | 
= 


Precisionaire Surface Finish 
Comparetor—30 to 500 micre 
inches r.m.s.—now widely _ 
used en shells, [| 


| 


Electronic Height Gage—ver- 
tical range 18", amplification 
1,000 to 1—new toolroom __ 
surface plate accuracy. 


High Amplification Visual Gage 
—5,000 and 10,000 to 1 am- 
plification—ideal fer gage _ i 
checking in the Teel Room. | ] 


i) 


I 


Mr 


/ 


Electronic Leedchek— capecity 
36” between centers and up te 
10” dia.—more in use then 

ail ethers of this capacity. | | 


Floating Carriage Comporators 
—diemeters ond P.D.'s up te 
14° —quick, aceurete check- 
ing of cylindrical work. [ | 


Cy AY Ts field corporation | DAYTON 1, OHIO, U.S.A. 


REPRESENTATIVES IN PRINCIPAL COUNTRIES: In Australia, the Sheffield Corporation of Australia Pty. Lid., Melbourne 
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Have you a fastening or clamping problem? 
IF YOU HAVE, CHANCES ARE BASSICK HAS A DEVICE TO SOLVE IT 


Catches and fasteners, for everything from 
jeep hoods to tool boxes, kits, and containers, are 
available from Bassick . . . either ‘‘standard”’, like 
the four shown, or adaptations to meet your 
special needs by Bassick development engineers 
working with you. 

For many years, Bassick has been a leading 
supplier of specialty hardware to the automotive 
and other top industries . . . in addition to being 
the world’s largest manufacturer of casters. 


Back View 


“Power-Pack”’ (z1a-1104) 


This behind-the-catch view 
shows why this clamp won't 
loosen even under the rough- 
est handling or vibration. 
There are 100 lbs. of tension 
compressed in these springs, 
but it is not a “knuckle 
breaker’’! Ideal for operation 
in sub-zero temperatures. 





Heavy-Duty 
Hood Fastener 
(C-4017) 





“Catching” vehicle 
hoods is but one of the 
many uses for this 
type of fastener. It 
always provides a de- 
pendable and econom- 
ical “hold”, yet allows 
easy access to encased 
units. Bassick makes 
many sizes and styles. 





; 
| 
Combination Latch-Hinge (zta-1020, z1a-1009) 

A truly versatile fastener! Clamps on one side in 
locked position are acting as hinges, while the clamps 
on the other side are open, permitting entrance to the 
box, which can be opened from either side. Lid easily 
removed by unlocking all four fasteners. 


Flush Type 
Clamp Assembly 
(ZLA-1098) 


These clamps are fully 
recessed to allow close 
stacking of the crates, 
boxes, etc., on which 
they're installed. Arm is 
spring-loaded to work 
easily and grip the latch 
firmly. Hole for inserting 
padlock or shipping seal. 


rw 
SBS 


Bassick 


MAKING MORE KINDS OF CASTERS. ..axine casters oo more COLIN) 
ORDNANCE 





Write for Specialty 
Hardware Catalog, show- 
ing our extensive line, or 
address your problem to 
THE BASSICK COM- 
PANY, Bridgeport 2, 
Conn. In Canada: Belle- 
ville, Ont. 





Presenting some outstanding “portraits” from 


THE LYCOMING GALLERY 
OF FAMOUS 
AMERICAN PRODUCTS 


... featuring Lycoming’s contributions to 
these products as seen through the eyes of 
Boris Artzybasheff, one of America's 
great contemporery illustrators. 


Look closely—one of these achievements for America’s 
industrial and military leaders may indicate how Lycoming 
can solve your metal-working problem. 

See how these “portraits” help interpret Lycoming’s 





“Sinews” 
to give cars “‘go” 
For vital automotive parts 
precision-machined compo- 
nents that can “take it,”” year 
after year, leading automobile 


abilities. See why you can depend on Lycoming’s versatil- 
manufacturers like Foun, have 


ity of skills, extensive facilities, and well-rounded experi- 
long looked to Lycoming 


ence to meet your most rigid metal-working requirements, 
Whatever your problem—whether you need creative 

engineering for “just an idea” or precision or volume pro- 

duction of a finished product—“Look to Lycoming!” 


For a more complete story on Lycoming’s varied abilities 
and facilities, write—on your company letterhead—for the 
interesting, illustrated booklet **Let’s Look at Lycoming.” 


Presenting some of America's leaders who 
LOOK TO LYCOMING 


AERO DESIGN AND ENGINEERING COMPANY INTERNATIONAL BUSINESS MACHINES CORPORATION 


AMERICAN CAR AND FOUNDRY COMPANY KAMAN HELICOPTER CORPORATION 
COMMAND NAVY BUREAU OF ABRONAUTICS 


NEW IDEA FARM EQUIPMENT COMPANY 


AIR MATERIEL 


“Blasts” for jets 


BEECH AIRCRAFT CORPORATION 
o 
BENDIX AVIATION CORPORATION PIASECKE HELICOPTER CORPORATION To precision-produce tough, 


unfailing major components 
that put the *blast”’ in its su- 
perb J-47 jet engine— GENERAL 
ELECTRIC looks to Lycoming. 


CESSNA AIRCRAFT CORPORATION PIPER AIRCRAFT CORPORATION 
THE CLEVELAND PNEUMATIC TOOL COMPANY PRATT & WHITNEY AIRCRAFT 
DOMAN HELICOPTERS. INC RYAN AERONAUTICAL CORPORATION 
FOOD MACHINERY & CHEMICAL CORPORATION SYLVANIA ELECTRIC PRODUCTS, INC, 
FORD MOTOR COMPANY THOMPSON PRODUCTS, INCORPORATED 
s N 
GENERAL ELECTRIC COMPANY , ARMY ORDNANCE 

CENERAL MOTORS CORPORATION WESTINGHOUSE ELECTRIC CORPORATION 
CHEVROLET-AVIATION ENGINE DIVISION 


DETROIT TRANSMISSION DIVISION 


WRIGHT AERONAUTICAL DIVISION 
CURTISS-WRIGHT CORPORATION 


How a helicopter 
hangs by its “elbows” 
For flexible “elbows’’—rotor 
assemblies that control the 
amazing maneuversofitsH-2] 

“Work-Horse” Heli opter 
pPIASECKI looks to Lycoming 
for precision production. 





New “ticker” for tanks 
Foradependable tank*heart” 

900 horsepower’s worth of 
rugged, air-cooled engine 
U. 8. ARMY ORDNANCE looks to 
Lycoming, pioneer in the air 
cooled engine field. 





How a jet engine 
runs on its “‘nerves” 
To produce the auxiliary 
“nerve center’ for its J-40 
jet engine—a complex gear- 
box that transmits power to 
vital accessories — WESTING- 

HOUSE looks to Lycoming. 





“Air horses” for 

lifesaving over the sea 
To help swell the produc tion 
of the mighty Wright-Cyclone 
engine— dependable horses” 
for air-sea rescue work 

CURTISS-WRIGHT and the U. 8. 
AIR FORCE look to Lycoming 





FOR RESEARCH * FOR PRECISION PRODUCTION 


—"LYCOMING 


Lycoming Spencer Division, Williamsport, Pa (Aig Bridgeport | ycoming Division Stretiond, Conn 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES + PRECISION-AND.VOLUME MACHINE PARTS « GRAY-IRON CASTINGS + STEEL-PLATE FABRICATION 
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@ Whether your require- 
ments are for military use or 
civilian use—whether you 
need an ammunition box or 
a washing machine tub—if 
it’s stamped or drawn, 
chances are that G. P. & F. 
can do it for you. When you think of 


an* wai Faskos qrict : 
\ Dai G. P.& F., think of over 1000 skilled 


a e€ . 
iC 08 ¥ a! es 

P Are 
«ne 


people... 15 acres of production facili- 
ties...293 deep draw and stamping 
presses...97 welding machines...a 
complete tool and die department. 


G. 
‘nant 


METAL STAMPINGS FOR EVERY TYPE 
OF CIVILIAN AND MILITARY USE 


Radio Case 
U.S. Signal Corps . 
‘ f : 
‘ Base for Power Lawn Mower 
2 Seamless Drawn Steel 
Automobile Oil Pan Seamless Drawn— = 


Hot Dip Lead Coated Vitreous Enameled 


| Delivery Container Deep Fat Fryer Pot Commercial Tub and Cover for 

U.S. Air Force Stainless and Carhon Steel Fruit Juicer Portable Dishwasher 
Platte, Stainless Steel s | Drawn Al i 

Vitreous Enameled caste Baked Enamel Finish 





STAMPING «© DRAWING «+ FORMING 
WELDING « SPRAY FINISHING 
VITREOUS ENAMELING « FIBER GLASS 


GEUDER, PAESCHKE & FREY CO., 3327 W. St. Paul Ave., Milwaukee 1, Wis. 
ORDNANCE 
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In combat the importance of completely dependable igni- 
tion cannot be overemphasized. Tanks and armored vehicles 
must advance despite hazards of terrain or enemy fire. 


It is here that the Bendix Magneto Ignition demonstrates 
its inherent ability to ‘keep the engine going” under the 
most adverse circumstances. 


Bendix Magneto Ignition is an independent, self-sufficient 
system that places no demands on a normally loaded elec- 
trical system. It provides a hot spark at all speeds and 
minimizes fire hazard with elimination of supply leads. 
With Bendix Magneto Ignition, contact points and distrib- 
utor electrodes have longer life because of inherent current 
reversal, and ignition is radio-shielded and water-proofed. 
Service, too, is far easier due to compactness and simplicity. 


In fact, when “keep going is a must’ Bendix Magneto 
Ignition is the unchallenged first choice. 


Bendix 





How one Link-Belt Overhead Trolley Conveyor 
coordinates eight production operations 


Link-Belt Overhead Trolley Conveyor makes 120° curve after descending to working level. Part assembly stations are at right. 


LINK-BELT engineered system 
increases output per manhour 33% 


H™ would you coordinate movement of parts to 
and from five furnaces and three assembly sta- 
tions, each operating at different capacities? Here's 
what one company did 
They installed an 856 ft. Link-Bele Overhead 
Trolley Conveyor system. Immediately efficiency so 
improved that production became limited only by 
furnace speed. Valuable manpower was released for 
skilled tasks . . . floor space previously needed for 
parts storage was utilized for productive operations 
If materials move along a fixed route in your plant, 
Link-Belt Overhead Trolley Conveyors may offer Conveyor takes 180° turn prior to bringing 
, . , parts to two of the furnaces. Note spring type 
similar benefits for you. Material can be moved up- corner idler take-up. Building-to-building 
ward, downward, to either side kept close to the movement is also coordinated by this system 
ceiling where headroom is required or lowered to 
bring it down to a working area. To learn what can 
be done to increase production in your plant, consult a 
Link-Belt engineer. Simply call your nearest Link-Bele 


office for expert, experienced assistance OVERHEAD TROLLEY CONVEYORS 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 


Francisco, Los Angeles, Seattle, 
Toronto, Springs (South Africa), Sydney (Australia). Sales Offices in Principal Cities. 7 
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LET RIVERSIDE HELP SOLVE YOUR 
CASTING PROBLEMS 


Riverside Foundry is ready to give you excellent service on cast armor and all 
types of QOS 681-B materials. /n fact, any steel casting specifications for which 
your contract might call. We have a full staff of men who have spent years pro- 
ducing ordnance material. 








Our customers include many great names of American Industry: Chrysler, 
American Locomotive, International Harvester, Fisher Body, Ford Motor Com- 
pany, Massey-Harris, and Rock Island Arsenal. Ask them about Riverside. 





Call or write us at Riverside today. 





For a dependable qualified source of steel casting requirements, see Riverside. You give 
ys your drawings. The rest of the job is ours. Save yourself time. worry and loss 
of production. We are ready to do a complete job on any casting requirement. 


The big modern Riverside Foundry at 
Bettendorf, Iowa has the best equip- 
ment to do the best job. 





1OW A'S LARGEST INDEPENDENT FOUNDRY 


iverside Foundry 


Bettendorf, lowa Devenport txchonge 6-357! 
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A NEW ERA IN 
STEEL FORGING 


BEGINS IN HOUSTON 


This new multiple ram forging press, the largest 
of its kind ever constructed, utilizes the Cameron 
Closed Die Extrusion Forging Process. The press 
forgings produced approach for the first time the 
broad field of intricate shapes that have been 
limited heretofore to steel casting. A new era 
begins in steel forging resulting in improved 
quality at a lower cost. 


For further information write 


FORGE AND ORDNANCE 
DIVISION 


Main Ram — 11,000 Tons 


IRON WORKS. iwc. Each Side Ram — 6,000 Tons 
HOUSTON, TEXAS Piercing Ram — 3,000 Tons 
Total Weight of Press — 3,100,000 Ibs. 


ORDNANCE 





SILENT 
GLOW’S 


NEW REFLECTED HEAT PERSONNEL HEATER 


Here for the first time is a portable heater designed primarily to provide heat for personnel 
in severe weather when emergency conditions require work to be done outside. Its effective 
heat is not diverted by wind, rain or snow. Its safe, sure warmth can be supplied at a moment's 
notice anywhere. 

The intense infra-red energy developed by the solar glow flame filter is reflected by stain- 
less steel reflectors which direct these rays (from a very wide angle to a narrow concentrated 
surface) where they can be most effective. Because of this “directed heat” feature, it is very ef- 
fective in new construction for drying plaster or paint or for preparing surfaces for such uses. 
It is also extremely useful for de-icing trucks, buses and locomotive equipment, as the heat can 
be thrown where it is most needed. It has an air delivery for auxiliary purposes of 1250 cubic 
feet to be applied at a distant point if desirable. This new heater is a valuable addition to the 
famous Silent Glow line of portable heating equipment. Get all the facts by sending in the coupon. 





PORTABLE ~ 


rv Py, SUG al : , 3 
Pu” SENT GLOW E eee ‘ 
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THE SILENT GLOW OIL BURNER CORP. 
862 WINDSOR STREET ° HARTFORD 1, CONN 


Please send me information about the Personnel Heater 
NAME 

COMPANY 

STREET AND NUMBER 


2SH53R a 
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Today's semi-military economy makes it necessary for 
American industry to double up on production—to sup 


ply the needs of our armed forces as well as industrial 


and civilian requirements, 


To help further this double-barreled program, American 


Locomotive has two separate production schedules. 


For example, one Alco plant is busy turning out mod- 
ern diesel engines to serve in pumping stations on 


pipe lines carrying oil for essential military and civil 


$. 








ian needs. Army’s new 


At another Alco plant, the 
medium tanks are being made by Alco’s Ordnance 
Division with the assistance of a network of 2,000 
subcontractors. 

Other American Locomotive divisions are producing 
equipment for essential transportation, chemical, petro 
leum and power industries, with separate facilities 
devoting their efforts to defense. Both lines of produc 


tion help keep America strong and secure. 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 








PERMANENT MAGNETS and ASSEMBLIES 
for Magnetrons and Traveling Wave Tubes 





The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 


Arnold production in this field. We can supply these permanent Made to your 


magnets in any size or shape you may need, with die-cast or 


° . 
sand-cast aluminum jackets, Celastic covers, etc. Complete assem- Specifications 


blies may be supplied with Permendur, steel or aluminum bases, 
inserts and keepers as specified . . . magnetized and stabilized as 


la 
was oo | OR COATING REQUIRED 
THE ARNOLD F/NGINEERING COMPANY | 4 (1/51 lomo 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


General Office & Plant: Marengo, Illinois your inquiries 
DISTRICT SALES OFFICES 
New York: Empire State Bldg. Los Angeles: 3450 Wilshire Blvd. 
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LARGE CASTINGS 


Precision’s ability to produce 
large die castings offers you 
these specific advantages— 


®@ Makes possible the use of die castings 
which, if produced by other methods, 
would cost considerably more. 


@By proper design, large die castings 
can be made stronger and more rigid 
than the same part produced by other 
methods. 


@Llarge die castings can be produced 
combining several smaller parts, thus 
reducing or eliminating assembly costs. 








i 


Since 1909 the name “PRECISION” has been the symbol of highest quality in the die casting industry. 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland, O. + Chicago, Ill. 
Kalamazoo, Mich. - Cortland, N. Y. 


British Affiliation Wolverhampton Die Casting Co.. Wolverhampton. England 
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FLUID POWER PUMPS 


metal forming equipment; raising and lowering 
ramps, platforms, signal masts, derricks, etc.; 
powering controls and operational gear on 
amphibious craft, vehicles and aircraft. 


Hydraulic power for fire-control; elevating, 
traversing and loading guns; operation of tur- 
rets, steering mechanism and drive wheels of 
vehicles; materials handling; production and 


LIQUID HANDLING PUMPS 
An exceptionally broad range of types, sizes 
and special constructions to handle virtually 
“any substance that will flow through a pipe” 


VACUUM 
High vacuum pumps for laboratory, electronic, 
atomic research, chemical processing, vacuum 


HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type 
pumps in exclusive FOUR-BOLT design . . . 
capacities from .5 to 130 gpm and operat- 
ing pressures to 1500 psi . . . flange or 
foot mounted . . . furnished with keyed 
shaft with spline shafts optional. Also 
dual and tandem models. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axial reciprocating piston type 
. . constant er variable delivery 
with capacities of .25 to 10 gpm 
at nominal speeds of 1500 rpm 
with maximum of 4500 rpm . . . 
working pressures to 3000 psi 
. . . direct engine and individual 
electric motor driven models. 


AURORA 
CENTRIFUGAL & TURBINE PUMPS 


including: gasoline, acids, sludges, slurries, 
asphalt, fuel oil and other viscous and non- 


viscous fluids. 


PUMPS 


refining of metals, dehydration, vacuum drying, 


refrigeration and de-aerating. 


DUDCO 
DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad 
range of sizes with capacities to 

120 gpm and pressures to 2000 psi. 

Also available in dual units operating 
from a single drive. Hydraulic motors 
with starting torque outputs to 14,400 
Ib. in. 


KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute 
pressure readings of 10 microns (.01 mm 
Hg.) . . . compound pumps producing 
readings of .2 microns (.0002 mm Hg.) or 
better. These Kinney High Vacuum Pumps 
are available in sizes for laboratory as 
well as high production use. 


KINNEY 
LIQUID HANDLING PUMPS 


A complete range of sizes in Rotat- 
ing Plunger and Herringbone Gear 
Pumps to handle light or heavy 
liquids, from gasoline to asphalts. - 
Available in plain or steam jacketed 


THE NEW YORK AIR BRAKE COMPANY 





Deep well, sump, drainage and condensation return units, 230 Park Ave., Dept. O, New York 17, N. Y. 

household water systems. Industrial low and high pressure Gentlemen: Kindly send me additional information on: 
liquid handling pumps. Direct motor and countershaft driven N Hydraulic Pumps [] 1000 psi [7] 2000 psi [_) 3000 psi Liquid 
horizontal and vertical models. Capacities 3 to 7500 gpm. Handling Pumps [_) Vacuum Pumps [) 


THE NEW YORK AIR BRAKE COMPANY | address 
230 PARK AVENUE * NEW YORK 17, N.Y. | City 
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Cavity Facin 
Shell feed ae 


Over 1000 105 MM Ex- 
plosive Shell Charges 
Faced Per Hour 


Now face of drill cast or com 
solidated explosive shell 
charges fast, accurately and 
with full remote control safety. 
This Barnes Machine can be 
furnished to accommodate 
shells from 57 MM to 8” in- 
cluding 2.36, 3-55 4.5 rockets 
and 81 MM and 4.2 mortars. 
Fully interlocked mechanisms 
eliminate operators from the 
hazardous area. Illustrated is @ 
6-spindle model; 2 and 4 spin- 
die machines are also available. 





Band Over 300 105 
MM Shells Per Hour 


Illustrated will re- 
ll an the band, 
to the multiple 
jaw banc i 
single sque 
the banded shell inaco 
automatic cycle. A minimum 0 
work hardening of the rotating 
band is @ direct result of this 
exe banding method. 
i i na either 


away 

signed 

be furnished as @ 
the Banding Mac 


Other BARNES Silene Equipment 


In addition t 
hese “hi F 
aod manufa as machines, the B : ree A ; 
2 ctured machines in the follow! Company has designed dditional literat 
b) ees storage units, owing Categories: _ ure 
¢) sey weigh handling mechani 
ze tensioning we Naty anisms, 


) 
n ling devi -es for all phases f Or j f 
d Custom ha d c c 0 dnance wo k 


> — on all Barnes 
ae equipment. 
es is imyossible to 
Complete electrical hyd i ' ion nthin rei ! 
Comper stearic ) . woe pela operation in this restric d 
ee oe Bey able to coordinate tn gel : 
ies me wo yale tne a — for the hs Mo 
arnes Ordn 
Ask for bulletine O — 
) 


Pu 
PROCESS EQUIPMENT aie © le H i BARNES 
TER STREET, 


486 
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JSANITROL SIMPLIFIED LIQUID HEATER 
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Condensed Specifications 
operation diese! oi!, gasoline, of jet fuel 
weight 80 ibs 
90,000 Btu/hr 
fuel input (continuous operation) less than 1 gal/hr at rated output 
30-32 psi 


output rating 


fuel pressure 
power requirement 5 6% amp at 24 volt dc 
650 to 750° F 


coolant circulation (calculations Water -5 gal/min 
30° F rise Ethylene Glycol (60/40)-9.6 gal/min 


stack temperature rise 


Co que all of these: 


dependability 
Thousands of military vehicles have proved that Janitrols do 
the job. “U.R.s” are virtually non-existent-——proof of field de 
pendability. “One shot” acceptance on installation qualification 
tests . . . Janitrol liquid heaters passed every one the first time 
further proof of Janitrol manufacturing dependability. 


adaptability 
Design for present or projected vehicles is simplified. Closed 
system of |” tubing is easier to install, affords greater flexi 
bility, saves space. Heater uses vehicle fuel—gasoline, diese! 
or jet fuel. Applications include fuel preheating, cab, cargo and 
engine pre-heating, defrosting, and maintenance of correct 
diesel engine operating temperature. 


efficiency 
Extra heat transfer area, coolant container walls exposed to 
radiant and convected heat. Sealed in whirling flame combus 
tion chamber plus counter-flow coolant travel result in top heat 
transfer efficiency. 


economy 
“Demand” operation (fully automatic cycling) conserves fuel, 
means longer heater life. 90,000 Btu/hr output, maximum 
(continuous full capacity operation) fuel consumption less 
than one gal/hr. 


maintenance ease 
Interchangeable “plug-in” components speed inspection and 
servicing. All units, except combustion chamber, accessible 
for servicing without removing heater 


PLUS SERVICE & SAFETY 
PROVEN WORLD -WIDE 


Janitrol Liquid Heater service is proved, not just in a lab- 
oratory, but on thousands of military and commercial vehicles 
in the field, all over the world. 

Janitrol Liquid Heaters exceed all trade and military specifi 
cations for safety! Automatic blower overrun purges heater 
after each shutdown. Dual contact, fully radio shielded, high 
tension ignition system is completely hazard free, unaffected 
by extremes of weather or altitude 

Janitrol’s wealth of vehicle heating knowledge, the culmina 
tion of over 36 years combustion engineering experience, is at 
your command through our nearby field representative. 


HEAT WHEREVER YOU WANT IT (iY janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


National Sales, Engineering, Production Headquarters, 400 Dublin Ave., Columbus 16, Ohio. District Engineering Offices: New York, 225 Broadway; Washington, D. (., 4650 East-West Highway; 


Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Berry St 
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THIRTY-SEVEN YEARS and YOU |. 


PURE SIE TISL [ 
VorettrtiNsssestesees 
7100\/eeas 11 
- , 4 i Ua peo 


ood 


hirty-seven years is a long time. Historians consider it a 
generation, Many things happen in that length of time to change our lives. 
The passing years add experience that guides our forward steps. 

Since the start of our business, thirty-seven years ago, many changes 
have taken place at Wolverine. Each has been a step forward—the 
natural result of experience that has been constantly furnishing the inspiration 
for us to keep looking ahead in search of better ways of doing things, in 
order that we may bring you the best tube products that human effort, 
skill, and modern equipment can provide. 

Our efforts are not alone confined to the manufacture of tubing, but also 
to finding ways and means that will make the application of tube most 
practical—either in the original tube form or as a fabricated tubular part. 

As tube specialists, we interest ourselves in both the production of tubing 
and its ultimate use. We feel it part of our responsibility to see that 
Wolverine tube functions to its fullest capacity. We know how to build the 
finest tube that skill and equipment can produce. And we can fabricate it in 
any shapes your specifications demand from the following metals—copper, 
copper base alloys, electric-welded steel, and aluminum (2S or 35). 

We are proud to say that Wolverine Tube Division has produced many 
tubular parts for ordnance, meeting government's rigid specifications for 
World War | and World War Il, including such items as percussion primer 
bodies and rotating bands. Through this long period of service in meeting 
government requirements, we accept such orders with a thorough under- 
standing of what is expected; and deliveries will be made accordingly. 


cS WM 


WOLVERINE TUBE DIVISION 


“Wes of CALUMET & HECLA, INC. 
Manufacrurers of Quality-Controlled Tubing 
1467 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ale. Saled offices ie Principal Cities 


EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N. Y. 
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UNITED 


35,000 TON FORGING PRESS 








(). of two new 435,000 ton hydraulic forging presses 


being built by U NITED for the USAF Heavy Press Expansion 


Program to help bring the United States to a commanding 


position in the production ot modern aircratt tor the armed 


services 


UNITED 


ENGINEERING AND FOUNDRY 
COMPANY 


Pittshureh, Pennsylvanta 





FAIRCHILD 


RYAN FIREBEE 


JET POWER to send a remote-controlled, high-alti- 
tude missile streaking across the sky at neargonic 
~peeds called for a new concept in powerplant design 


Fairchild met the challenge with the J-44 turbojet 
engine. It had to be extremely compact—yet provide 
more thrust than any engine of its size ever de- 
veloped. It had to be expendable for warfare—yet 
quality-built for frequent re-use in research and 


training alter parac hute recovery. 


In one application recently revealed, Fairchild’s J-44 
provides the power for the Firebee, a target drone 
with fighter plane performance, made by the Ryan 


Aeronautical Company. 


TIME WILL TELL of the expanding role in the 
nation’s guided missiles program, in light aireraft 
and as a supplementary powerplant in large aircraft 
of this engine concept that had to be different... 
another example of the design, development and 
production facilities of Fairchild fulfilling specialized 
power requirements, 


J-44 SPECIFICATIONS 
Announced thrust 1000 Ibs 
300 Ibs 

72 inches 

22 inches 


ACCESSORY SECTION containing essen- 
tial controls, is quickly removed and re- 
placed without special tools. 


ONLY 72 INCHES LONG and weighing 


300 pounds, the J-44 has varied applications 
in the nation’s guided missiles program as 
well as in piloted aircraft. 


LESS THAN HALF SIZE of a modern 
fighter, the high-speed, high-altitude “Fire- 
bee” is remote controlled, simulating per- 
formance of piloted jet aircraft. 


? ENGINE AND AIRPLANE CORPORATION 
~ FAIRCHILD 


Engine Division 


Farmingdale, L |, NY 


Aircraft Division, Hagerstown, Md 


Guided Missiles Division, Wyandanch, L!. N-Y 





Wustrated is OGP's unique cam-check 
ing fixture with a cam in position 


The image of an indicator ball within the 
projected tolerance lines proves dimension of 


the cam satisfactory 


How cam inspection time was reduced 
from 13 hours to 40 seconds 


The inspection of irregular cam contours is difh- 
cult at best. 

That is, it was until Optical Gaging Products, 
Inc., developed a unique method for General 
Electric Company. This optical gaging technique 
inspects irregular cams by optical gaging in 40 
seconds instead of the 14 hours previously re- 
quired by mechanical techniques. 

Using a special reticle fixture, the operator 
simply turns a knob that rotates the cam and 
makes sure an indicator ball appearing on the 


OPTICAL GAGING 


26 FORBES 


screen of the optical comparator stays within the 
tolerance lines. Tolerances as close as .0005” may 
be readily inspected. 

Chis is typical of the way in which optical 
gaging is solving all sorts of complex and time- 
consuming inspection problems, quickly and 
accurately. Our engineering staff is available to 
help you solve your problem. Just write us, send- 
ing sample parts and specifications, and we'll 
make a suggestion. Or, if you wish, our field 


representative in your area will call. 


PRODUCTS INC. 


STREET, ROCHESTER II, N.Y. 


SPECIALISTS IN PROJECTION GAGING 
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15,130 Gallons’ Gas 100 Bombs for Bombing Runs 265 Hours’ Flight Training 1,8!4 Hours’ Ground School 

This tremendous investment in time and materials is job ot training much more quickly, but effect tremen- 
necessary to turn an airman into a skilled bombardier! dous savings in fuel, personnel, airplane maintenance, 
But costly as it seems, it’s a bargain compared to what practice ammunition and bombs. 

it would be without radar training devices that ground- The Electronics Division of American Machine & 
train aircraft observers. These devices simulate actual Foundry Company, working closely with the Air Force 
through its various Commands, derives great satisfac- 


flight conditions and enable Air Force personne! to learn 
tion trom the part it plays in keeping our Air Force the 


to hit the target... before they ever leave the ground! 
These new electronic trainers not only do a better best-trained in the world. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York, 17, N.Y. tli r 


AMF does it better—automatically! 


» 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES : Radar antennae and drive units * automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fans for Army tanks « airplane parts + mobile ovens « electronic 
training devices *« navalordnance « rolled and welded steel products «+ shell components « silver-zinc batteries « special military projects 
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® A recent Associated Press dispatch (date-lined 
Western Front, Korea, July 14) featured the 
vital role played by the new M75 Armored Per- 
sonnel Carrier. In part, that story reads, “The 
army revealed Monday how it evacuated United 
States seventh division soldiers safely in daylight 
along a dirt road winding south from abandoned 
Pork Chop hill under heavy Communist shell- 
ing . . . the full-tracked vehicles, sheathed and 
roofed with tough armor plate, brought back the 
wounded and other soldiers—and some of the 
dead — left on Pork Chop in the last hours of the 
gallant United States stand . . . mortar and artil- 
lery shells, machine gun and rifle bu!lets pounded 
the carriers in this first trial under fire. Only one 
was damaged seriously . . . the seventh division 
announced no casualties in the operation.” 
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International Harvester has had long experience 
in manufacturing machines for transportation, 
industry and agriculture, some of it extending 
back for more than a century. It is a combination 
of that experience, mass-production facilities 
and forward-looking engineering, that enables 
IH to produce the M75 Personnel Carrier and 
other military components in line with the spe- 
cialized requirements and rigid specifications of 
the Armed Forces. 


HARVESTER 


Builders of products that pay for themselves in use . 


INTERNATIONAL 


Chicago 1, 
IHinois 


International Trucks * McCormick Farm Equipment and Farmall Tractors 


Crowler Tractors and Power Units * Refrigerators and Freezers 
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In designing and fabricating 

parts, components and products 

for the Aviation Industry, we must 
often employ extraordinarily complex 
procedures ... But the prime 
element in all of those procedures 
can be stated in one very simple 


word —“PRECISION !” 


THE STEEL PRODUCTS ENGINEERING CO. 


Precision in Aviation since 1914 
SPRINGFIELD, OHIO 
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Everybody but the kitten 


has 


About the only vantage point from which you 
won't view television in perfect comfort is on top 
of, or in back of, your receiver. Provided, of course, 
that it’s “Panoramic Vision” you're watching 

Television manufacture, the past few years, has 
been so involved in the battle of the tubes, knobs 
and gadgets that some engineers have forgotten 
the basic objective—to provide the best possible 
viewing comfort and clarity to the greatest num- 
ber of pe ople. 

Stromberg-Carlson—which, incidentally, makes 


I'V receivers which excel in any feature—studied 


There is nothing finer than a 


a front-row seat 


this common problem of the range of. viewing 

And here is the simple, but superbly satisfying 
answer we found. Instead of recessing the picture 
tube some distance behind the traditional ‘‘safety 
glass,” we employ a cylindrical tube smug against 
a curved safety glass. That's all there’s to it—but 
the result is to provide a crystal-clear, undistorted 
picture for at least twice as many viewers 

This exclusive feature is called “Panoramic 
Vision” and it's an example of the imaginative 
engineering which has distinguished all products 


of this company for more than half a century 


St mOVIL he ‘Ge ( a rlson Rochester x € New York 


TROMBERG 


ALSO LEAL 
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NICKEL STEEL FORGING .. . a 58,950 Ib. hoist drum 
shaft, 24” in diameter at its widest portion and 
42’ 9” long, produced by Erie Force & STEEL Corp. 
Inspection revealed very fine grain. After being 
normalized and drawn, actual tensile tests in the 
longitudinal direction showed the following: 


Max. Min. 
Tensile Strength... 101,500 96,500 
Yield Point 71,000 
Elong. in 2”... C 20.5% 
Se Ae ncccekackecoe We 51.9% 


How Erie Forge Obtains 





Superior Properties in Large Forgings 


other alloying elements, exerts highly beneficial 


To develop high tensile and elastic properties 
in large forgings, such as this giant shaft, by 
heat treatment is much more difficult than with 
smaller forgings. 


For even though dimensions of a large piece 
may allow liquid quenching, section sizes in- 
volved ordinarily limit the cooling rates. 


Experience shows that superior mechanical 
properties in large forgings depend largely on 
suitable alloy content ... 


Fundamentally, that is why the output of 
Erte Force & STEEL CORPORATION of Erie, 
Pennsylvania, includes scores of large forgings 
produced from nickel alloyed steel. 


Nickel, either alone or in combination with 


influences. Its strengthening effect on ferrite is 
independent of carbon content or heat treat- 
ment of the steel, while its effectiveness in re- 
ducing the rate and temperature of the upper 
transformation, induces better response to the 
necessarily milder heat treatments used. 


Nickel alloy steels may help you obtain peak 
performance from vital parts of your products 
or equipment. Send us the details of your prob- 
lems for our suggestions. Write us now. 


At the present time, nickel is available for end 
uses in defense and defense supporting indus- 
tries. The remainder of the supply is available 
for some civilian applications and governmental 
stockpiling. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Remington Rand Methods News 





Simplified, visible 
production control for 
maintaining schedules 


What's the status of any (or all) jobs 
in your plant? What assemblies, parts, 
machines or manpower will you need 
to maintain schedule. What are the 
delivery dates? These facts, with com- 
plete supporting data can be available 
instantly in one simplified, visible 
record — SCHED-U-GRAPH. 

SCHED-U-GRAPH completely central- 

izes all the necessary information for 
effective production control. There's no 
digging in statistical reports, tub files, 
registers or card files. No hurried phone 
calls. Everything you need is conven- 
iently charted, up-to-date and instantly 
accessible. ScHED-U-GRAPH so simplifies 
production control that any supervisor, 
or even a clerk, can answer any ques- 
tion about any job at any time. 
» Can Scuep-u-crapu help keep your 
production on schedule? We believe it 
can. And to prove our point, and to 
give you further information about 
this flexible, convenient control, we 
have prepared a case history folder 
which explains how Tinker AF Base 
simplified production control with 
ScHED-u-GraPH. This four-page certi- 
fied report explains how this huge Air 
Force Depot uses SCHED-U-GRAPH 
boards to maintain full control over 
such diverse operations as: An aircraft 
assembly line three-quarters of a mile 
long, a series of shops for repairing 
and manufacturing parts and acces- 
sories, and a network of administrative 
offices. 

Let us send you this complete report. 
You'll quickly see how ScHED-U-GRAPH 
can offer your business, no matter how 
large or complex, the same convenient 
charting of job statuses, item by item, 
with integrated full supporting data in 
one easy, accessible record. Ask for 
Certified Report #795. 


NAL AM 


Portion of SCHED-U-GRAPH installation at Tinker AF Base. Each board is 48 inches 
high by 44 inches wide and carries 100 visible file pockets. Fiber Guide Wheels 
permit the board to be raised or lowered for reading or posting. 


Tabulating machines prove a 


boon for medium-sized plants 
You don’t have to be a giant of 7 
& 


to realize important savings throu 
the use of punched-card tabulating 
equipment. 

One west-coast tool manufacturer, 
with 675 employees, centered all its 
machine hours, labor, sales analysis, 
payroll and special reports in one 
5-clerk department, thanks to the effi- 
ciencies of punched-card procedures. 

What were the savings? In sales 
analyses alone punched cards gave them 
a report that previously took 37 days, 
in the amazingly short time of 3 days! 
Payroll preparation, production control, 
labor distribution, efficient inventory, 
even income tax returns for employees 
were handled with similar efficiencies 
in time and expense. In the words of 
their chief accountant: ...“it would 
have been difficult to operate with any- 
thing like our present efficiency, with- 
out these economical and complete 
production sales and general account- 
ing controls.” See Certified Report 804. 





has 


one unit. Ask for folder AC 633. 





How to solve troublesome “‘peak load’’ 
invoicing problems 


A manufacturer of electronic equipment writes us: “Since we have been 
— the Printing Calculator for extension and computing taxes, invoicing 

ept pace with shipments, even during peak periods.” Read the com- 
plete history and learn how this all-purpose machine combines short-cut 
multiplication, automatic division, high-speed addition and subtraction in 
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15 or more carbon copies at one typing 


“One great advantage of the electric 
machine is the number of clear carbons 
that can be obtained, particularly for 
government contracts” writes the Presi- 
dent of a Boston manufacturing com- 
pany. Let us show you how the Electric 
typewriter brings you dividends of 
sharp, clean carbons, as well as in- 
creased production and distinctive 
printwork. Write for Case History 
RE 8536 and “Take a Letter” RE 8499. 


Remington land 
am € 
1 Wperatore of the Louisiana Ordnance Plant 


Management Controls Reference Library 
Room 1404, 315 Fourth Ave. New York 10, New York 


Please circle th 


literature you desine 
CR #795 CR 804 


RE-8536 


AC 633 
Folder RE 81499 


State 
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Weot Allis, Wis. 


An Allis-Chalmers HD-5G Tractor Shovel is 
secured in the cargo hold of a flying boxcar, 
ready to parachute to earth from 1,500 ft. 


altitude. 
MS8E-2 Cargo Carrier 
has the power, speed 
and traction to handle 
tough, off-road assign 
ments such as towing 
big guns . . . moving 
personnel and supplies 


Soon after landing, the HD-5G is available 
for such jobs as helping in the construction 


of air strips, clearing land and building camp 
The “Bull Moose” is a massive, rubber 


sites in remote areas. 5 
* tired, 300-hp. tractor for bulldozing, oper- 


ating scrapers or handling other heavy 
drawbar work at high speeds 


ALLIS: CHALMERS 


RODUCER OF THE WORLD'S LARGEST LINE OF MAJOR INDUSTRIAL EQUIPMENT 














CLEAN 
CUTS- 


no “smears” 


More and more firms are reducing 

their cost of forging blanks with “Buffalo” 

Billet Shears. Shearing speeds are fast—up to 30 cuts 

per minute, with automatic hold-downs and feed tables. Blank 

ends are square and clean with no “smears” or notches, because the 

knives penetrate only 3/16", localizing a sharp vertical fracture. Porosity is 

easily detected. For better forging practice, start with a “Buffalo” Billet Shear. 
Sizes up to 10” rounds and 9” squares. Write for Bulletin 3295. 


534 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING SHEARING CUTTING - BENDING 
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for brace rod and bar 


You can get rod or drawn bar of Chase Free- 
Cutting Brass, Copper or a wide variety of 
other copper alloys at one stop — the Chase 


Warehouse nearest you! 











When you want free-cutting materials, it pays 





to buy Chase — for Chase rod and drawn bar 








yield the shorter chips that make for easier 
machining, longer tool life. They produce 
smooth, clean-surfaced products — less expen- 
sive to buff or polish before lacquering, 





enameling or plating. 

And when it comes to re-ordering, remember 
that Chase alloys are uniform — repeat orders 
of the same alloy always have the same cutting 


characteristics. 


hase ae 
€ d S BRASS & COPPER The Nation’s Headquarters for Brass & Copper 
Cleveland Kansas City, Mo 


Albany f New York San Francisca 

Atlanta Dallas Los Angetes Philadeiph.a Seattle 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Setinee oot inesbes P i" Wetertery 

Boston Detroit M nneapols Providence 

Chicago Houston Newark Rochester t ( T sales 

Cincinnati indianapolis New Orieans St. Lows office only’ 
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PRODUCING 


Americas Toughest 


Electro-Mechanical Jobs / 





For dependable electro-mechanical devices—on or ahead 
of schedule—at assembly-line savings—the record proves 
you can always count on AC! 


© EXPERIENCE—we are currently producing such 
highly complex assemblies as “A” Series Gun-Bomb- 
Rocket Sights—A-1A Bombing Navigational Com- 


puters—T-38 Skysweeper Fire Control Systems. 


© KNOW-HOW— 700 top-drawer engineers, scientists 


and technicians. 

® SKILLED LABOR —thousands of highly trained pro- 
duction specialists. 

© CAPACITY — 3,000,000 square feet of floor space in 
three great plants. 


© FACILITIES— 35,000 modern machine tools all 
geared for action. 


a ae: ie 4 
DEFENSE PRODUCTS © SOURCES— 1,468 seasoned sub-contractors and sup- 
° a pliers working closely with us. 
of High Quality at Low Cost 
DELIVERED ON TIME AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION «+ FLINT. MICHIGAN 
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Another Example 
of Beaird Manufacturing Skill 








PACKAGED AIR COMPRESSOR 


Developed specifically for use in ordnance shell manufacturing, the Beaird 
packaged air compressor uses the same basic design as the widely used 
Beaird packaged gas compressor plants. This packaged compressor, 
installed singly or in multi-unit banks provides compressed air for shot 
blast and sand blast machines, paint spraying equipment and all pneumatic 
tools and controls. It is fully assembled at the Beaird factory to lower 
assembly costs and save installation time. 


THIRTY-FIVE YEARS EXPERIENCE in manufacturing a wide 
variety of products has made Beaird unusually well equipped to 


nandle large production orders of ordnance materials. 


Central location near Southwest ports Experienced engineering staff Ample supply of Skilled labo» 


Trained inspection department Modern manufacturing facilities 


THE J. B. BEAIRD COMPANY, INC. shreveport, tovisiono 


Sg 


PACKAGED LP GAS SYSTEMS CAST STEEL ANHYDROUS AMMONIA PRESSURE 
COMPRESSOR PLANTS FITTINGS EQUIPMENT QULK STORAGE 


MACHINING FABRICATING STEEL WAREHOUSE 
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I once crossed the Alps 
with Hannibal. 
Now I'm only 
a circus animal 
My diet is hay, 
whereas REOs (they say) 
gobble miles like 


a ravenous cannibal 


* 


EO MOTORS, INC., LANSING 20, MICHIGAN 
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_ The Truce of the Bear 


When he stands up like a tired man, tottering 
near and near; 


When he stands up as pleading, in wavering; 
man-brute guise, 


When he veils the hate and cunning of his 
little swinish eyes; 


When he shows as seeking quarter, with paws 
like hands in prayer, 


That is the time of peril—the time of 
the Truce of the Bear! 


—Rudyard Kipling 


BUSINESS 


President 
GOVERNMENT 





The Gray Manufacturing Company, Hartford 1, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., Specialists in Video, Audio, Sub-Audio Electronic Mechanisms 
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> «i Another Industrial Leader... “EK 


LOCK JOINT Pipe Company 


chooses 


) LURIA Standardized Buildings 


Luria provides the permanence and flexibility 
of CUSTOM-BUILT STRUCTURES... 
without sacrificing the advantages of 

STANDARDIZATION 


When a project covers 30 acres and includes 7 Luria 
standardized structures, you can be sure that it is 
planned for permanence. And the Columbia, S. C., 
plant of the Lock Joint Pipe Company achieved 
permanence without expensive custom buildings; 
Luria Standardized Buildings met and surpassed the 
most stringent building code requirements. Further, the 
flexibility of Luria Buildings made possible the spe- 
cialized arrangements and architectural treatments 
needed by this manufacturer... without sacrificing 


the speed or economy of standardization, 


Have you discussed your expansion program 


with a Luria representative? It pays! 


LURIA ENGINEERING company 


500 FIFTH AVENUE, NEW YORK 36, NWN Y. 


District Offices: ATLANTA PHILADELPHIA ° BOSTO?r CHICAGO 
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QOracamzanon Today North American Aviation’s 
guided missile program is manned by more than 4800 
highly skilled and imaginative scientists, engineers 
and craftsmen... many of them leaders in their par- 
ticular fields... integrated into one of America’s fore- 
most organizations in guided missile development. 


F case Often invented to fit a specific need 
... North American’s great array of technical 
equipment used in guided missile projects stag- 
gers the imagination. A great part of this 
equipment at North American’s testing grounds 
and research facilities at Santa Susana and 
Downey, California is completely new and 


unique in American industry. 


red 

© XPERIENCE — North American began pio- 
neering research in the guided missile field 
before V-J Day. The knowledge provided by 
North American's advanced work in minia 
turization, rocket engines, rockets, ballistics, 
fuels, automatic navigation and flight mech 
anisms...and in actual test firings ...1s help 
inv to speed America s progress in all phases 


of guided missile and rocket development 


NORTH AMERICAN AVIATION. INC. 


Twenty 
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g HALT 
CEILTURY 


SERVING INDUSTRY 
AND THE ARMED FORCES 


Burgess-Norton played an important 
part during World War II, in the development and 
production of tank track parts. 

Since that time our development engi- 
neers have been constantly redesigning these track 
parts to keep pace with the many improvements 
and design changes in America’s tanks. Today 
Burgess-Norton experience, skill and facilities are 
again producing new, improved tank track link 
bodies, to meet the requirements of the tank track 





program. 
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10,000 cy 


... recorded on one tape 
recorder, the Ampex Model 311 


This versatile Ampex recorder is a combination 
of a wide-range direct recorder for high fre 
quency phenomena and an {m-carrier recorder 
for highly transient or extremely low frequency 
phenomena requiring excellent amplitude accu 
racy. It provides a means for recording nearly 
every type of data encountered in laboratories 
and in industry 

The Ampex 311 uses two parallel channels on 
quarter-inch tape. The direct recording channel 
handles frequencies from 300 to 70,000 cycles 
per second, The fm-carrier channel has high 
transient accuracy in the range from 0 to 
5.000 cps 

The Ampex 311 can record diverse types of 
data signals with a common time base. For 
instance, the {fm channel might record high tran 
sient phenomena or low frequency signals while 
the direct channel records wide-band multi 
plexed signals or other high frequency informa 
tion, Either channel can record a time signal 


AMPEX Model 311 Combination Recorder 
Iwo parallel channel cover a wide range of 
data situation 
The fm channel 
. bFrequen y response, 0 to 5.000 ep + I db 
¢ Transient accuracy independent of minor 
tape flaws and irregularitic 
The direct channel 
¢ Frequency response, 300 to 70,000 eps. + 
tdh 
¢ Wide band multiplexed or fm-carrier data 
* High frequency phenomena 


For further information write to Dept. L-1370OR-A 


AWipee 


CORPORATION 


AMPEX CORPORATION 
934 CHARTER STREET * Reowoop Crry, CALIFORNIA 
Branch offices: New York, Chicago, Atianta, San Francisco 
and College Park, Maryland (Washington, D.C. area) 
Distributors: Radio Shack, Boston; Bing Crosby Enterprises 
Los Angeles; Southwestern Engineering & Equipment, Baltes 
and Houston; Canadian General Electric Company, Canada 
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--- A Measurable, 
Economical, Simple 
Method of Applying 


MORE EFFICIENT 
ELIMINATES GUESSING 
SAVES costLy WRAPPING 
NO MORE ‘DEGREASING 


e 
IMMEDIATELY EFFECTIVE 


The Only RUST PREVENTIVE 
OFFERING METERED APPLICATION! 


Kerpro V.P.1. is a measured solution of Shell Devel- 
opment Company's vapor phase inhibitor, packed in 
a convenient, pressurized dispenser... the only method 
by which metered application is assured. A ten-second 
spray delivers one gram of V.P-.I. sufficient to pro- 
tect a minimum of one cubic foot of space for at least 
one year. Because Kerpro V.P.1. immediately satu- 
rates the air in Containers, tool cribs, precision in- 
strument cabinets, etc., protection is not dependent 
upon crystal evaporation... rust 

protection is sure and immediate 


SAVES TIME, MONEY & MAN HOURS 


Get all the facts on Kerpro V.P.1. 
Rust Preventive. Learn how it saves 
you real money in wrapping and 
crating ...saves your customers de- 
greasing costs and yet gives your 
products positive, measured rust 
protection. Your inquiry entails no 
obligation. 
e 


Send Coupon With Your Letterhead 
PROTECTIVE COATINGS CORP. 


9 South Fairview Avenue, Park Ridge, Illinois * V.P.1. @ Shell Devel- 


opment Co. Product 








PROTECTIVE COATINGS CORP., 9 S. Fairview Ave., Park Ridge, ill. 
Please send us 12 oz. test sample of Kerpro V. P. |. 


C] Bill us $2.25 on open account. C] Remittance enclosed. 


CT] Send full details and quantity discounts. 





For men 
who know 
firearms « 


These graceful new Remington shot- 

guns are best appreciated by the man 

who really knows firearms. Both the 

pump action Model 870 ‘“‘Wingmas- 

ter’’ and the autoloading ‘“Sports- 
man-48” are streamlined beauties in polished walnut 
and fine steel. 


But underneath all that, there’s beauty in the sim- 
plicity of their functional design. For these new Rem- 
ington shotguns have fewer working parts than ever 
before in Remington history . . . smooth, trouble-free 
action . . . lightness and natural feel that make them 
a delight to shoot—now and through the years. 


Whether you prefer the autoloader or the pump 
action, you’ve a treat in store. See them at your 
Remington dealer’s. 


“If It’s Remington—It’s Right!’’ 


Remington ww: 


“Wingmaster” and “Sportsman” are Reg. U. S. Pat. Off. 
by Remington Arms Company, inc., Bridgeport 2, Conn. 
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Tough 


Gear 
= Problems 


INDIANA lecoled ae ¥ 


Plants 








CIVILIAN PRODUCTS 


Automotive Radiators and Gaskets, 


trun ova mx cose | |] eating up your time? 


Lubricators and Unit Heaters. 











Dependable solutions to tough gear 
application and design problems are our 
c : ; oe 

M<CORD CORPORATION : Detroit 11, Mich specialty. Solutions in time to meet your 


most exacting production schedules! 


YOU GET TRUSTWORTHY For over 50 years our engineers have 


concentrated on these problems... accu- 


LIQUID or GAS COOLING mulated knowledge that has often 
Plus Great Water Saving proved to be the quickest and surest 


way out. 


@ With the NIAGARA , 
AERO HEAT EXCHAN- What's more, Fellows has the equip- 


GER you can cool air, gas, ment best suited to your needs for cut- 
water, oils, chemicals, , ting, finishing and testing... whatever 
jacket water for engines or & they may be. 


process equipment. You ’ 
That's why a call or letter to us may 


solve your present gear problem... sav- 

ature. You have a closed , ing time and headaches. There’s no 

system of cooling, free from 7 obligation, of course. 

dirt and maintenance trou- ~ 

bles. 
The Niagara Aero Heat 

Exchanger uses atmospher- 


get lower costs and really 
accurate control of temper- 


ic air to cool liquids and al 
gases. Great saving in cool- 
ing water, piping and 
pumping and power return 
the cost to you quickly. (HE FELLOWS GEAR SHAPER COMPANY 


: : Head Office and Export Department, Springfield, Vermont 
Write for Bulletin No. 120 Branch Offices: 323 Fisher Bldg., Detroit 2 © 5835 West North 


N IAGARA BLOWER COMPA NY Avenue, Chicago 39 © 2206 Empire State Bldg , New York | 
Dept. O, 405 Lexington Ave., New York 17, N. Y. 
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YOUR VEHICLES? 


Handy Governors Will Stop It 


Any driver is likely to be less than 
meticulous in his care of a vehicle he 
doesn't own. Many feel no com- 
punction about “railroading” your 
vehicles. Drivers do most of their 
work away from supervision .. . 


costs, engine repairs, brake main- 
tenance and general maintenance 
are spectacular. Reduced accident 
and insurance costs are equally im- 
portont. 


Let us show you some figures on 


ARE DRIVERS “RAILROADING” 


re hard t rrect. , . : 
abuses are hard to correc savings—and tell you how little it 


Handy Governor will stop “railroad- costs to get them. 
ing" —stop practices which run up 
costs and wear out vehicles before 


their time. 


The savings in tire, fuel, and lubricant 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
PLANTS AT ANN ARBOR, SCIO, YFS!LANTI 


“with Gulf Super-Quench 


HEIL 
we maintain ‘die’ hardness, SERVICE . 
eliminate a finishing operation’ | a's aa4 0-0 ks - 


says Mr. C. Cadrette, foreman a : 
S. W. Card Mfg. Co., Mansfield, Mass. 


“By using Gulf Super-Quench, we're able to 
harden our electric steel taps and dies after the fin- 
ish-grind operation,” says Mr. Cadrette. ‘Be- 
cause we get none of the distortion and cracking 
that we would get with water quenching, we have 
eliminated the need for an extra finishing opera- 
tion. Hardness with Super-Quench averages Rock- 
well C-64-66.” 

No matter what alloy steels or shapes you 
quench, you will gain from the greater quenching 
power of Gulf Super-Quench. For further details 


on this outstanding quenching oil, contact your Pay aen eee wvdroulic Desors 


Manufactured By 


THE HEIL co. 


GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 
DEPT. R-113 


nearest Gulf office. 


Gulf Oil Corporation 
Gulf Refining Company 


Pittsburgh 30, Pennsylvania 


SERVES 
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ORDNANCE 








WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Lovisiana Kentucky 
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NOW Faster, Easier Cable Handling 


_ -O-Matic 
proved ball-bearing, spring 
ictable “POWEREE han 
two | iti m 
to No 


nications 


5 Ul 


stopping 
ible ible 


POn-O-es 
hi tear’ ofr 
mductor. Ha 
b. eb iin “ | base adyus 
nd lo ck m re el nate ilable w 
‘ f ind | Wr 
able an olien s Re: r 4’ wide 


COLLECTOR RINGS 
Many standard models in 
tock tor immediate shy 
ent. Designing and « 
our special need 
enginecring lata O 
lector rings. Estimates 

ly submitted 
POW EREELS . 

ally eng I eM 
K ( t Ring 

i 


INDUSTRIAL ELECTRICAL WORKS 
| ( St PI ¢ Allanti«-4 Omaha 
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rubber iJ 


fabrication 


SPECIALISTS IN RUBBER... 


all phases of rubber fabrication, all 
types of rubber products, for all 
branches of the armed services. 


EXTENSIVE FACILITIES... 


to meet the most exacting schedules 
and specifications. 


bayshore 


industries 
incorporated 


ELKTON, MARYLAND, U.S. A. 





GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequent! 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Grade | Bonderite 100, 160, 170, 180 


Grade Il 
Type 2....Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 


MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off)....Parco Cleaner 250 
Type Il (Wipe-off)....Parco Cleaner 260 


MIL-C-5541 (Formerly 
AN-C-170) Bonderite 710 (chemical 
film for aluminum and its 


alloys) 


MIL-C-16232 (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 


PA-PD-191 


Grade | Bonderite 32, 34, 


160, 170, 180 


100, 


Grade Il 
Type 2....Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 
U.S.A. 72-53 Bonderite 32, 34, 100, 
160, 170, 180 


U.S.A. 57-0-2 
Type ll 
Class A & Al Parco Lubrite 1 & 2 
Class B. . Parco Powder—Parco Compound 
Class C Bonderite 100, 160, 170, 
180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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NEW FULLER LIQUID WAX 


Direct from Us to You 





MANUFACTURED 
WAREHOUSED 
SOLD 
GUARANTEED 


“For those “danger 
spots” where you 
need extra anti-slip 
protection. 





To get a brilliant 

lustre without hard 

work or buffing, 
FREE get Fullustre. 
Illustrated folder, “Experience is 
Part of the Produce”, gives you 
the “inside” on the complete 
Fuller chemical line. Send for 
your copy today! 


INDUSTRIAL DIVISION 


3585 Main Street 
HARTFORD 2, CONN. 
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Kollmorgen has developed, designed 
and manufactured the following 
equipment for the Armed Services: 


SUBMARINE PERISCOPES ®@ NAVIGATION INSTRUMENTS 


FIRE-CONTROL DEVICES 
WK, 

ema r) 

CORPORATION 


Plant: Northampton, Mass. 
New York Office: 30 Church Street, New York 7, N.Y. 
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YOUR FRIENDS WILL BE INTERESTED, TOO 


Many of your colleagues at work . . . your friends in the Armed Forces 
. folks you know w ho are interested in national preparedness . . . will be 
anxious to take advantage of membership in the American Ordnance 


Association. 
Why not tell them how the A.O.A can keep them posted on armament 


developments . . . give them valuable professional information . . . show how 
they may fit into the defense picture through these membership SCrvices: 


%& ORDNANCE Magazine (bimonthly )—the only magazine devoted ex 
clusively to industrial preparedness. 
% THE COMMON DEFENSE Newsletter (monthly )—authentic intor 


mation on the armament progress of our Army, Navy, and Air Force. 


% Membership in a local A.O.A. Post—where members learn from top in 
dustrial and military leaders—from movies and plant visits- —the latest 
defense developments i in the scientific-military-industrial world. 


¥% [xtra advantages such as the money-saving Ordnance Book Service, the 
privilege of wearing official insignia, and assistance in professional matters. 


Or simply send your friend this page from ORDNANCE Magazine, and 
tell him of the personal satisfaction you derive from A.O.A, membership. 


APPLICATION FOR MEMBERSHIP 


AMERICAN ORDNANCE ASSOCIATION | hereby apply for individual membership in the Amer 


705 Mills Building 


Washington 6, D. C. 


Address. 


November-December 


can Ordnance Association and enclose annual dues ($4 for 
one year, or $10 for three years) which include all pub- 
lications of the society and all other membership privileges 
| certify that | am a citizen of the United States. 


Street and Number 


Position 





eo Specify ABBOTT BALLS 


invite 


you to ask 


any 


Olin 
customer 


about 
they are... 


Deep Hardened and Tempered Carbon Steel — 
equal to Tool Steel in hardness. 
Shock Resistant — Efficient under High Load 
Factors. 
- Uniformly Accurate — fitted to 
qu ality | the most exacting Civilian and i 

. fi)‘ Military requirements. 


...Whether Hy \ | WRITE FOR CATALOG-MANUAL | 


if THE ABBOTT BALL COMPANY 
70 Railroad Place, Hartford 10, Conn. 


) 
| 











manufacturer | | 


who buys it | 
Western Brass | >| (Sem 


or a 


small boy 
° SINCE 1850 

so proud 
fo own 
a genuine a 

ve Products EVANS’ SPRINGS, wire forms and metal stampings have 
W inchester an established reputation for precision and performance. For 
22 rifle 


thoroughly reliable source of springs for every application. 


| ” 


OLIN INDUSTRIES, inc. JOHN EVANS’ SONS, INC 


506 NORTH 13th STREET 
nee dquverters PHILADELPHIA 23, PA. 


eas ALTON, i 5 


over a century our engineers and equipment have provided a 
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Cork-and-Rubber 
Gasket Materials 


Armstrong) manufactures cork-and-rubber 
gasket materials made to meet each class 
of the principal government specifications 


covering cork-and-rubber gasket materials. 


Specification Material 
MIL-G-6183 
Type I Soft NC-709 
I'ype I Medium NC-710 
Type I Firm NC-711 
MIL-T-6841 . (DK-153 
(RK-304S 
Iype II Soft DC-167 
Type Il Medium DC-100 


Type IL Firm DC-113 oe as 

aN unsurpassed roy rap 

MIL-G-6747 ... DK-149 reliability AIM ON ‘ 
‘ a. oF» 

Write for samples and 24-page gasket design limit | mal 
manual, | | | 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 











A New Laboratory & Research 
SHADOWGRAPH Scale... 


We announce a new addition to the already 
famous Shadograph models, the newly de- 
signed center tower type with all the features 
of previous models with these added improve- 
ments (1) commodity platter or one side of 
tower and counterweight platter on the other 
side (2) beam and poise mounted in front for 
easy, quick weight changes. All new 

models used the reflected shadow 

type of weight indication... all 
mechanical indication is eliminated 

and frictionless indication is pro- 

duced. Five models > 

in various capacity 

ranges are available 

starting from 50 grams 

with a sensitivity of 

10 milligrams to 1500 

gtams with sensitiv- 

ity of 350 milligrams. 

Write for full details 

covering models to fit 

your operations. 


TUNG-SOL mokes All-Glass Sealed Beam 
] T ALES Lamps, Miniature-Lamps, Signe! Flashers, Pic- 
ture Tubes, Radio, TV and Special Purpose 


Electron Tubes and Semiconductor Products 


BETTER QUALITY CONTROL TUNG-SOL ELECTRIC INC. 
BETTER COST CONTROL Newark 4, N. J. 


Sales Offices: Atlonta, Chicago, Columbus, Culver City (Los 
THE EXACT WEIGHT SCALE COMPANY 


Angeles), Dallas, Denver, Detroit, Newark, Seattle 
900 W. Fifth Avenue, COLUMBUS 8, OHIO 
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Make any parts 
like these... 


Piston Pins Jacks 

Pump Cylinders Gun Barrel Drills 

Axles (front and rear) Axle Housings 

Bearing (Races) Propeller Shafts 

Airbrake Ports Bobbins 

Drag Links Push Rods 

— yo Rocker-Arm Shafts 

Drill Shanks Hollow Spindles 
Shock-Absorber Casings 


Frame Spacers ' 
Grease Guns Spring Bushings 
lroner Rolls 


Armature Bodies r 
Hydraulic Brake Lines Tie Rods 
Drill Collars 


Filler Tubes 
Hydraulic Hoist Torque Tubes 
Spool Holders 


Cylinders 
Golf Shafts 








ignition Wire Tubes 
Transmission Parts 


Radio Parts 
Bushings Spindle Caps 


alo, fallony, COML 


with SHELBY SEAMLESS STEEL TUBING 


ecause Shelby Seamless comes to you with the basic shape and 





hole already made you can eliminate or greatly reduce many 
time and labor-consuming operations connected with boring and 
machining. You also save the wear and tear on expensive tools, as 
well as the needless waste of steel 
Another important advantage in using Shelby Seamless Tubing 
is that its excellent machining characteristics and uniformity speed 
up production and improve the quality of your output. You can 
fur ut parts by 
lurgically 


Shelby Seamless Steel Tubing is available in a complete range of 


the millions and the last part will be as metal- 


and dimensionally accurate as the first part produced 


sizes; m different wall thicknesses; various finishes and _ steel 
analyses. Our engineers will be glad to submit recommendations 
based on a study of your particular requirements 


All Sheiby Seamless Tubing is pierced from solid billets 
of uniform steel. This is the one manufacturing method 
that assures absolute uniform wall strength. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS SHELBY SEAMLESS 
MECHANICAL TUBING 


5 Sos © ee Bee me Fe te 


The SAFE, Speedy Way To 
Handle FILLED CONTAINERS 


THIS ALVEY-FERGUSON Trolley Conveyor with pendant- 
type carrier conveys filled containers from remote parts of the 
plant—at the most practical, most eficient handling speed. 


Your ordnance handling problem is probably different, but 
A-F Engineers, backed by the know-how gained—since 1901— 
in installing every type of conveyor in every type of arsenal and 
plant, can be of great service to you. Write for a discussion— 
today. 

THE ALVEY-FERGUSON CO. bina ay 

incinnati 9, Ohio 


CONVEYING EQUIPMENT a 


Alvey-Ferguson | 








INDEX TO ORDNANCE 


VOLUME XXXVII 


@ The Index to Volume XXXVII of OrvNance, 
with title page for binding, is still available. It will 
be sent free of charge upon request to the Edi- 


torial Offices at the address below. 


@ It covers subjects in the following 1952 and 
1953 issues: July-August (No. 193); September- 


October (No. 194); November-December (No. 
195); January-February (No. 196); March-April 
(No. 197); and May-June (No. 198). It is arranged 


alphabetically by subject and author. 


AMERICAN ORDNANCE ASSOCIATION 


705 Mills Building ° Washington 6, D. C. 
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RM 4R4 INDUSTRIAL ENGINES 
CT MM 


— 


MODERATE SPEED 
HEAVY-DUTY DESIGN 


MM engines and power units are 
used in several sizes as original 
power installations for heavy and 
continuous service equipment, 
Standardization of many parts re- 
sults in high production for finest 
quality, low cost per hp, and su- 
perior repair parts service. Design 
flexibility and standard SAE hous- 
ings provide low-cost installations 
, for any type of drive required. @ 


Have your shovels 
trenchers, graders 
hoists, crushers 
pumps, generators 
and drill rigs 
equipped with 
MM POWER 


25.230 ho 


Minnearouis-Mouine 


“inn 





So You Dont Have Mechanical 
Cleaning €quipment, Ch! 





A MANUALLY APPLIED METAL CONDITIONING PRODUCT 
DESIGNED TO PERFORM THE FOLLOWING FUNCTIONS: 


@ CLEANS THE METAL 
® REMOVES THE RUST 
@ ETCHES THE METAL 


providing an anchor for your paint and o PHOS- 
PHATE COATING for greater point durability. 


paeTALPReP 
GaLvaPRer 
LYFANITE . 
paer-PiK- 
paep-n-coTe 


Mere! Condinenind 
Rust Remevirs 
Phesphenzin’ 

oa tor 

STEEL ALUMINUM 
ZINC, CADMIUM, #t¢ 


Also recommended for Spot Rust Removing 
after Mechanical Cleaning. 


Send for Bulletin 50-34 


EXCELLENT FOR LOW PRODUCTION 
AND BULKY EQUIPMENT 


NEILSON CHEMICAL CO. 


MANUFACTURERS OF METALPREP 


3411 Union Paci Ave 


2682 Tecumseh Rood 
Windse: Onterve bes Argetes 23. Catt 


6580 Benson St., Detroit 7, Mich. 
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FIVE KINDS 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


4 


POWER PRESSES —Croank, Cam and 
Toggle; also Rack and Pinion Presses 
@ Eyelet Machines @ Multiple Plunger 
Presses © Horizontal and Hydraulic 
Presses, etc. 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) © Also Silitters 
® Straighteners © Cut-off Saws © Coilers 
© Winders, etc. 


> 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 
® Chain Draw Benches © Pointers ®@ 
Swagers © Bull Blocks © String-up 
Machines © Spoolers, etc. 


SPECIAL MACHINERY — Sendzimir Mills 
© Small Arm Ammunition Machines © 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, etc. 


HERE'S A SAMPLE of Water. 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
@ conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 


WATERBURY FARREL 
FOUNDRY & MACHINE CO 


WATERBURY CONN 








To keep pace with the ever increasing requirements of 
modern instrumentation, New Departure has greatly 
multiplied its miniature bearing production . . . built the 
nation’s most modern facilities at Sandusky, Ohio. 


Here is careful craftsmanship, infinite inspection, perfection 
in precision, On a mass production scale never before 
achieved. Here are the latest machine tools, the most 
advanced testing and inspection devices, many of which 
had to be specially designed by New Departure. 


For a personal introduction to these fine new facilities, send 
for your free copy of our new fully illustrated booklet on 
New Departure instrument bearings. 


516 


Miniature bearings are gauged and classi- 
fied to meet various tolerance specifications. 


Visual check under magnification 
one of many exacting inspections. 


Ultrasensitive torque testers measure start- 
ing characteristics of low torque bearings. 








~NEW DEPARTURE 


BALL BEARINGS 
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This section of OrDNANCE 


contains articles of 


a de- 


tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Training Aids 


Ordnance Can Contribute Much to Their Development 


Capt. C. C. Martin, Ord. Res. 


General Supervisor, Missiles Service, Douglas Aircraft Company, Santa Monica, Calif 


T has always been difficult to reach 
i agreements on just how much money 
should be spent on training aids in 
support of a major item of Ordnance 
equipment. Probably too much money 
has been spent when funds were readily 
available and not enough when they 
were scarce. Furthermore, there is no 
uniformity of thought on the matter 
should be distributed 


of how funds 


among various types of training aids. 


Suggestions Offered 


Because of this it is important that 


any training-aid program be scruti 


nized carefully at its inception to as 
sure that maximum value is obtained 
This article offers 
some suggestions for program develop 
ment and organization based upon the 
Douglas Aircraft 


for money spent. 


experience of the 


Company in numerous training-aid 
programs for aircraft and missiles. 

First of all it is important to deter- 
mine that a need for training aids 
actually exists. The development in 
the past of many elaborate pin-ball- 
type machines, impressive to the casual 
observer but relatively useless to an 
instructor, has done much to discredit 
training aids. 

However, military equipment is be- 


November-December 1953 


coming increasingly complex and ex 
pensive; if one training aid can be 
responsible for preventing one man 
from destroying one large item of com 
plex equipment it will often pay for 
the cost of the entire training-aid pro 
gram. 

On 


simple graphical material can convey 


the other hand, in most cases 


basic principles as well as or better than 
a complicated demonstrator. The prob 
lem is to find the correct balance be 
tween simplicity and effectiveness. 
The experience of the Douglas Air 
shown that the 


craft Company has 


Ordnance Training Command can 
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make 


velopment of any training aids sup 


a large contribution to the de 


porting Ordnance matériel. Personnel 
of the 
number of techniques of graphic pres 
that are highly effective de 


moderat« 


command have developed a 
entation 
their cost. In addition 


they are well qualified to interpret the 


Spite 


training policies and requirements of 


the appropriate Army school, 


Example of Teamwork 


In short, the relationship between 
the Ordnance Training Command and 
be an excellent exam- 


contractors can 


ple of Ordnance-industry teamwork 
and cooperation. 

Since it may be agreed that train 
ing aids should be developed for many 
programs and that the Ordnance Train- 
ing Command can make a large con 
tribution to their development, the 
next question is “who should develop 
the training aids?” 

Modern thinking in the procurement 
of complex weapons stresses the “weap 
ons system” approach, whereby one 
contractor with perhaps a large sub 
contractor is given the responsibility 
tor development and production of all 
equipment needed for a weapon, Ord 


nance has used this philosophy with 
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marked success in several major pro 
grams. 

Following this concept, it is logical 
that the contractors developing ana 
producing a “weapons system” should 
be responsible for developing the sup 
porting training aids. Under such an 
arrangement, planning for training 
aids can start as soon as a production 


order is received. 


Economies Possible 


Cognizant contractor personnel will 
have tollowed the equipment during 
its development phase and can con 
tinue to introduce production design 
changes into the training aids. Econ 
omies can be effected since parts and 
know-how are more readily available, 
and the cost of educating a separate 
training-aids designer on the weapons 
system is avoided. Finally, contractual 
and administrative procedures suitable 
for carrying our the development are 
established. Thus the 


usually already 


items become available sooner at a 
lower cost. 

In the case of certain specialized 
be desirable for the 


trainers, it may 


mayor contractors to subcontract the 
development, but the prime contrac 
tor should still have responsibility and 
control of the effort in order to assure 
integration of the trainer into the en 
tire training-aid program. 

It may be of interest to review the 
organizational arrangement 
the Douglas Aircraft Company to han 


The 


used by 


dle training-aids development. 


Service Department is responsible for 
handling customer relations concerned 
with the use of delivered equipment. 

In addition to its functions of held 
service assistance, technical liaison, and 
the training of customer personnel on 
new equipment, it also has the re 
sponsibility for coordinating training 
aid programs. 

However, no major design or art 
group is maintained for the sole pur 
pose of developing training aids. Serv 
ice Department personnel, because of 
their association with the customer in 
training-aids prograins and other activi- 
ties relating to the introduction of new 
equipment, are in close touch with the 
customer's training problems and_ re 
quirements. 

Field-service instructors can contrib 
ute suggestions based on needs appear 
in their 


preparation of training 


ing 
programs. Also technical liaison activi- 
ties of service personnel can keep them 
informed of the design capabilities of 
other departments in the company, 
such as engineering and publication 
groups that 


tribution to all past programs and have 


have made a large con 


carried out a great deal of develop 


ment work on training aids. 


Rivalries Prevented 


Under such an arrangement there 


is no group dedicated to developing 
more and larger training aids, nor is 
there any group interested in pushing 
its pet product as a training aid to the 
exclusion of all other 


relative types. 


This maintenance trainer shows the operating controls of an AD-4 hydraulic system. 


Instead the company objective is to 
attain the most effective program at 
the lowest cost. 

Before turning to a discussion of spe- 
aids it would be well 
to point out that 
worth while unless it is used often and 


properly. The contractor service or- 


cihc training 


no training aid is 


ganization can contribute considerably 
by following up on the use of training 
aids in the field and making sugges- 
tions tor their more effective use. 


Newest Device 


Among various types of training 
aids, the overhead projection transpar 


ency is the newest and the most flex- 


ible. In this method a transparency is 
projected onto a screen in much the 
same manner as a 35-mm. slide. How- 
ever there are some significant differ 
ences. 

First, the size of the transparency, 
approximately eight inches square, per- 
mits the instructor to write on it dur- 
ing projection with a special erasable 
wax crayon or to point with a pencil 
whose image is projected on the screen. 

Secondly, a series of overlays can be 
prepared and projected sequentially or 
simultaneously on the screen. This per 
mits the development of a complex 
mechanism or electronic circuit, section 
by section, followed by a presentation 
of the entire subject matter. In addi- 
tion, each overlay can be made in a 
different color, lending clarity, vivid- 
ness, and interest to the presentation. 

The primary cost in making these 
transparencies is that of drafting the 
overlays; production costs with pho- 
tography, Ozalid, or similar methods 
are nominal. Incidentally, this feature 
makes them ideal for color reproduc- 
tion by military units which have only 
ordinary printing facilities available. 


Limitations 

The chief limitation of OPT’s, as 
they are sometimes called, is the difh- 
culty of portraying very complex sub- 
ject matter which requires the use of 
intricate color presentation. Also they 
are not as suitable as are wall charts 
when a training situation requires that 
a specine piece of graphic information 
be displayed during an entire lecture. 

Wall charts, previously the mainstay 
of graphic training aids, are better 
than ever today despite inroads made 
by overhead projection transparencies. 
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Some subjects simply cannot be de 
scribed adequately without wall charts. 
Complicated mechanisms, extensive hy- 
draulic or and 


other complex subjects require the ver 


pneumatic systems, 
satility of the colored wall chart. 
Innovations in intro 


Ordnance Training Com 


presentation 
duced by 
mand personnel include the use of a 
black background for better visibility, 
elimination of numerous unessential 
details, and the use of a bold sche- 
matic style where possible. 

In summation, it may be mentioned 
that the principal advantage of wall 
charts is their independence of special 
projectors, classroom facilities, etc. In 
deed, an instructor with good wall 
charts can give good instruction under 
almost any conditions. 


Slides Favored 


Slides for classroom projection have 
long been favorite training aids. Ac 
tually any art work prepared for either 
overhead trans 


charts or projection 


parencies can be converted to slides 


with minimum cost. 
Art 


these also can often be used as a basis 


work developed properly for 
for technical-manual illustrations, a 
procedure that resulted in considerable 
savings in one recent program at the 
Douglas Aircraft Company. 

It should be that the 
Douglas Publication Department has 


noted here 
played a considerable part in develop 
ing some of the graphic techniques de 
scribed in this article. 

In concluding general remarks about 
graphic training aids it is safe to say 
that most training needs can be met 
by graphics of one kind or another; 
the few exceptions are noted below. 


Operable Transparencies 


A particularly novel version of over 
head projection transparencies is the 
operable type. These operable OPT’s 
are constructed of colored transparent 
pieces of plastic assembled so as to per 
mit movement which is projected onto 
a screen. 

Although very intriguing results can 
be obtained with such devices, their 
use should be limited because of their 
high cost compared with static trans 
parencies. In a few cases, however, they 
are worth while; ¢.g., mechanical link- 
ages and portrayals of operating panels 
containing a large number of switches 
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Above, operable overhead projection 
transparency of C-1I8A landing gear down- 
latch mechanism. Corner detail orients 
the mechanism within the actual aircraft. 


Above, static overhead projection trans- 
parency of C-1ISA landing gear hydraulic 
system with overlays showing oil routing 
in “gear-up” and “gear-down" functions. 


and lights that can be turned on or off. 

In the first case, good visibility and 
realism are obtained without complex 
machinery. In the second case, the de 
vice is useful because actual panels are 
too small for large classroom visibility; 
static presentation does not permit 
showing the relation among various 
switches, lights, and indicators, and 
large-size models of panels are too ex 
pensive. 

Models of equipment have been used 
considerably in the past. Their appli 
cation also is limited but highly ef 
fective in showing linkages and in 
ternal They 


have the advantage over operable over 
zg | 


mechanical construction. 
head projection transparencies in that 
students can actually operate the mod 
els, which adds to both the interest 
and the learning process. 


Finally, the most elaborate type of 





training aid is the complex mechanical 


device known variously as a demon 


strator-trainer, of simulator Consid 
erable care must be exercised to avoid 
wasting money on these devices; some 
times even a plan agreed upon enthusi 
astically by one concerned 


every may 


turn out to be a dud when it reaches 


the « lassroom., 


Actual Equipment Best 


Actual equipment rather than room 


plex simulator is usually best and 


cheapest for training. However, simu 
lators for pilot and maintenance train 
their worth 


ing have demonstrated 


Trainers are usetul when the actual 


close ly prac k wed ofr 


equipment is SO 


components of a system are so widely 
spread out that the student cannot get 
a good picture of the component sys 
tem in the tactical « quipment 

to achieve a with 


In order program 


a proper balance between the training 


aids noted above and an adequately 


early completion date, the tollowing 
procedure is suggested 

Contractor personnel responsible tor 
training-aid development should meet 
with the Ordnance Training Com 
mand representatives to determine re 
quirements; then the contractor should 
make a study to determine what train 
ing aids should be developed 

This is best accomplished by trying 
to do the entire job with the least ex 
pensive type of training aid available; 
any gaps in the required coverage then 
can be determined. An effort should be 
made to fill these gaps with the next 
method. Following 


most economical 


this procedure sequentially will tend 


to minimize the cost of the entire 


program, 


Final Authorization 


After the analysis of training aid re 
quirements 1s presented in a report to 
be studied by appropriate Army agen 
cies, final authorization to proceed can 
be incorporated in contractual arrange 
ments that, ideally, were started at the 
time of the production release. 

Continued liaison between the Ord 
nance Training Command and _ the 
contractor, coupled with vigorous sup 
port of the program by the latter, can 
effec 


before or 


result in that rare phenomenon 


tive training aids available 


simultaneously with the issue of new 


equipment to the using arm. 
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The Mighty Mite 


Marine Corps develops 
powerful utility vehicle 
light enough for rapid 
transport by helicopter 


by 


M/Sgt. Roy G. Carbine, 
U.S.M.C. 


HE Marine Corps believes it may 
have solved a major transportation 
problem. Faced with the necessity of 


obtaining a powerful lightweight utility 
vehicle of 1,500 pounds or less for rapid 


transportation by helicopter, the Marine 
Corps Equipment Board at Quantico, 
Va., has with the record 
shattering “Mighty Mite.” 

Use of the helicopter in Korea estab 
lished the principle of rapid movement 
of troops by air to inaccessible points 


come up 


without benefit of landing strips. 


Cargo Drops Limited 

Units thus transported could be sup 
ported and maintained indefinitely by 
the ‘copters. But cargo and ammuni 
tion drops were limited to the weight 
of the load a man could carry. 

Therefore, it was necessary to pro 
duce a highly mobile and maneuverable 
vehicle that would meet the helicopter’s 
maximum lift load of 1,500 pounds. 

At the same time the vehicle had to 
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The new lightweight truck has such a low center of gravity that it will 


slide off the side of a hill before it will overturn. 


Marine Corps photos.) 





be capable of towing or transporting 
infantry loads including such functions 
as: (1) ammunition and general cargo 
resupply, (2) casualty evacuation, (3) 
such general message-center use as wire 
laying, (4) prime mover for infantry 
weapons capable of being lifted by 
helicopter, (5) reconnaissance for any 
units landed by helicopter, and (6) a 


mobile hiring the 


gun platform for 

105-mm. recoilless rifle. 
The Truck, Utility, 4X4, 

Lightweight, otherwise known as the 


“Mighty Mite,” is the answer. 


1 


,-ton, 


Problems Solved 

According to Maj. Harold L. Palmer, 
U, S. Marine Corps, who directed the 
public unveiling tests of the dynamic 
new vehicle at Quantico, two major 
problems have “largely been solved” by 
development of the Mighty Mite. The 
problems, of course, are the old spectres 
of resupply of isolated units in rough 
terrain and the vital mobility of heli 
copter-borne assault forces. 

“Tactical possibilities of helicopter 
assaults,” Major Palmer observes, “have 
been broadened for the Marine Corps by 
obtaining the versatile ‘Mighty Mite.’ 

“The very apparent need,” he adds, 
“for a prime mover light enough to be 
carried by ‘copter and for use with 
troops thus transported, has largely 


been solved.” 


Exhaustive tests have proved this 
bantam of only 1,496 pounds to be 


loaded with From a standing 
start, Mighty Mite has sailed up steep 
slopes that stalled a competing vehicle 


and slogged through a quagmire that 


pow er. 


bogged down the other. 


is Amphibious 

In addition to proving its land-air 
practicability, the 8-foot Mighty Mite 
took to deep water with its special 
flotation kit and navigated the Potomac 
River at Quantico under its own power. 

Measuring only 96 inches in length, 
the Mighty Mite is 58 inches wide and 
58 inches high. The vertical height 
may be further lowered to 45 inches 
by lowering windshield and _ steering 
wheel. 

Wheel 
only 64! 
The wheels are of the 15-4.50 safety- 
hump type, and use 5.90-15, 4-ply tires. 
Really 
Mite has 


ine hes. 


base of the new vehicle is 


inches, with a 50-inch tread. 


a ground-hugger, the Mighty 


a ground clearance of 9% 





Sergeant Carbine, a Marine 
combat correspondent and a 
veteran of thirteen years’ serv- 
ice with the Corps, is presently 
assigned to Marine Corps Head- 
quarters, Washington, D. C. 
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Although nearly 1,200 pounds (1,496 
pounds against 2,665) lighter than the 
yeep, work horse ot World War Il, the 
Mighty 


pounds, On rough terrain it can carry 


Mite has a pay load of 1,000 
a pay load of 500 pounds while towing 


anothe r 1,000 pounds, 


Mobile Weapons Carrier 


Landed Irom a copter with a simu 


lated assault force at Quantico, the 
versatile littl slogger accomplished un 
precedented moving and towing teats. 
3.2-inch 


Employed as a base for a 


mortar weighing 333 pounds, the 
Mighty Mite provided a highly mobile 
weapons carrier tor mortar, 5-man crew, 


Vehicle, 


crew, and ammuniti m may he placed 


and ammunition, weapon, 


landing site by two helicopters 
Mighty Mit 


two litter cases 


on the 
\s an 


was used to 


ambulance, the 

“evacuate 
| ling lical 

and two attending medical corpsmen., 

The 


evacuation ol 


vehicle may be used for the rapid 


seriously wounded in 


terrain that formerly permitted only 


the use of litterbearers on foot, 

Mounting a 105-mm. recoilless rifle 
weighing nearly 7co pounds, — the 
Mighty Mite was exhibited as a highly 
mobile gun platform from which the 
weapon could be fired and displaced to 
any alternate hiring position in a mini 
mum of time, 

Because of the smoke. flash, and dust 
involved, one of the most serious prob 
lems in the employment of the 3.5-inch 
multiple rocket launcher is counter 
battery fire from the enemy. 

Firing a salvo, the launcher and its 
4-man crew were immediately moved 
by the Mighty Mite to a new and dis 
tant firing position during the Quantico 
demonstration. Crew, launcher, ammu 
and vehicle 


nition, comprised a 3 


helicopter load. 


Utilization Unlimited 
Ke rean 


h ive 


During the hghting, heli 


copters themselves been used to 


increase the rapid mobility of multipl 
rocket launchers. In the dual use of 
and the Mighty Mite 
equipped with this weapon, effective 


launcher is almost 


the “whirly-birds 


utilization of the 
unlimited, 

In another demonstration, the Mighty 
Mite was used to establish ammunition 
supply and resupply from helicopter 


] 


landing point to front-line units or gun 


emplacements, towiny ,-ton caryo 
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trailers. Trailer and goo pounds of am 


munition comprise a short pay oad tor 


one copte f. 


Placed on a landing site as a prime 


mover for preloaded trailers, the Mighty 


Mite may also be loaded with addi 


tional supplies prior to taking the 


trailer in tow. 
Establishing speedy wire communica 


tion between units comprised another 


successtul demonstrations. 


part of the 
In this exhibition, four rolls of WD-1 TT 


wire and wire ree! unit RL-31 were 


used. Two helicopters ind oa com 


plete wire-laying crew of two men to 
gether with vehicle and equipment 
were placed on the landing sit 

The Mighty Mute was also used to 
provide vehicular radio equipment ind 


} | 


an operator tor a theoretical tactical aur 


control party. 


Air-cooled Engine 
With 


hour, the lightweight truck is powered 


a top speed ol miles an 


by an air-cooled Porsche engine driv 


ing through a = 3-lorward-, 1-reverse 


speed transmission and 2-range transter 


case which gives the vehicle 6 torward 


and 2 reverse speeds, The 4-cylinder 


(opposed ) engine Is 7y cubic inches in 


Above, independent suspension in each wheel enables the Mighty 
Below, upheld by inflated tubes, the vehicle 


neuver perfectly on three wheels 


size, has ove rh 
33 brake 


tions a minute 


he rcs] 


Its triple-dut ular tram 


the Mighty Mit 


pipe to pive i 4 wl 


nufller and « 
and 1 
nomical operatiot than any 


) 
mutiler made 


No Back Pressure 


There S no roar from the 
Mite’s air-cooled engine and 
pressure to rob power trot 
horizontally op) 1 cvlonek 
ing to Hl. A CTA chiet 
Mid-America 
Wheatland 
lly new 


lded toy 


Iram Teen tishes mucl 


chi i€ 

| 
\C iled ul 
s)/ ner by, rth 
nencing’ action by cooling the ¢ 


rases so that they shrink to 


their volume on leaving the 
Only ai gent tream ot wat 

flows trom the exhaust opening at the 
Prarie 


rear, and in no place does the 


yet too hot to touch, even after a lon, 
hard run 
a stand 


Several times as effective as 


ard mutiler, using the trame tor this 


PUPpose aids in two all important cco 


Mite to ma 


becomes amphibious, propelled and steered through the water by its own wheels 
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nomies—economy of weight and econ 


Mighty 


economy mm il es the 
enough to irricd by 


onomy of ¢ t tauor 


Economy Important 


From the Marine Corps’ point of 


view, cconomy 18 an important tactor 


When a 


demand for 


in adoption of the vehicle. 
cepted lor general use, the 
the Mighty Mite will, of course, 
the supply. With modern technological 


Mid 


price un 


govern 
advancement as evidenced by 
America, the unit cost 
doubtedly will be lowered, effecting an 
economy in military expenditure. 

The Marine Corps Equipment board 
initially ordered one prototype of the 
Mighty Mite. Tests on this one proved 
so successful that ten 
ordered. Several of these are presently 


tests by the 


more were 


undergoing continued 
Marines, while others are being simi- 
liarly tested at the Aberdeen Proving 
Ground, Fort Knox, Ky., Fort 
Eustis, Va. 

siggest innovation in mechanical per 
formance of the Mighty Mite is that 


and 


each of the vehicle’s four wheels has 
independent suspension, Positive power 
in all four wheels is assured at all times 
by locking devices employed in the 
transfer case and front and rear dif- 
ferentials. 

Full power is transmitted to any one 
wheel that may have traction. During 
the demonstration tests at Quantico last 
March, the Mite attained a speed of 
thirty miles an hour over rough terrain 


while operating on three wheels. 


Seat Patented 


In addition to a suspension system 
that is the envy of Europe's leading 
sports car designers, a patented seat 
and a patented steering mechanism 
make the Mighty Mite the most com 
fortable and safest rough-terrain ve 
hicle ever devised. 

With each wheel independently sus- 
pended, there is a full eight inches of 
vertical wheel travel before the Mighty 
Mite “hits bottom” on its springs. This 
is twice the “wheel give” in the ordi 
nary passenger car and provides the 
Mighty Mite with double bump ab 
sorpuon, 
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es and differential in the 


Mite pares un 


loatin motion is both the name 


ind the de which 


contributes much to the Mighty Mite’s 


scription ol the seat 


comlort, 
When the car hits a bump, 
and the back of the 


a unit, smoothly and gently. 


severe 


the bottom seat 


ive as 
Its patented construction has the effect 
shock slow 


ot built-in absorbers to 


With pivot center steering the 

Mighty Mite can be steered easily with 

the finger er the roughest road, 
intry. With the ve 
" ooth rick and 


iimuinate 


Test Driving Eased 
Marine test dri it 


in stand eight hours ot 


Mite but 


have to call it quits after two hours in 


Quantico r 
port that they 
test driving in the Mighty 
they 


vehicles in which 


hght the 


conventional 


must constantly steering 


wheel to control, 


The Mighty 


maintain the proper 


Mite has been driven 


The Mighty Mite negotiates an 80 per cent grade during recent performance tests. 





down its action and prevent a rebound 
effect. The driver rides in comfort, and 
stays in his seat over the roughest 
going. The floating-motion seat has 
made such a profound impression on 
the people who have tested it that it is 
already being adapted to other military 
vehicles. 
Another 
Mighty Mite is pivot center steering, 


patented feature of the 
which completely eliminates the need 
of “fighting” the steering wheel when 
going over rough terrain. As on a 
line 


bicycle, the directly in 


with the wheel, though inside the hub 


pivot 1s 


instead of above. As with a bicycle, 


there is no twisting tendency when a 
wheel hits a bump. 


at 50 miles an hour into a 6-inch curb, 
and there was no rending thud or 
crunch—just a reassuring “bloop” from 
the tires. Bec ause the suspension allows 
the wheels an 8-inch vertical travel on 
the springs, the shock is all absorbed 
by the tires and springs. 

Since the upward thrust of both the 


bac k 


bump is near the center of the frame, 


front and wheels as they hit a 
there is no bucking. The truck re 
mains level. 


Mighty Mite’s 


pressed miiitary 


road stability im 


and press observers 


during the Quantico tests. The squat 
vehicle, because of its low center of 


gravity, will slide off a steep incline 


rather than overturn, It can traverse al 
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most any terrain that a tank can master 


ill its vital parts in sight and 


or antitreeze 1 checking 


no flushing. There's no need to lubricate 
the permanent nylon bearings in the 


Many 


as the eight universal joints, are per 


tie-rod joints. other units, such 


manently lubricated. 


Engineers at Mid-America are even 


kit consists of four lightweight rubber 


] 


tubes and a frame which ts attached 


to the body of the vehicle 
Inflated by tl 

operation, the 

hameter 


Front 


Tubes Adjustable 
Held in pla 


ire adjutable in height. In a 


1ACKS, th tub s 


low posi 


tion when the vehicle is afloat, they 

may be raised to clear ground obstacles 

when the Mite 
Although the 


weighs a bulky 86 pounds, plans call 


ashore. 


flotation kit 


“wades 


present 





The new vehicle can accommodate two litters when used as emergency field ambulance. 


working on a_ unified lubrication 


system for engine, transmission, and 
differential. 

Readily accessible under the stubby 
hood are the gas filler, oil filler, dip 
stick, battery, distributor, oil filter, gas 
filter, fuel pump, generator, and spark 
plugs—all in easy reach with no ob 
structions in the way. Slipping out clip 
on plates by the front fenders gives 
access to the overhead valves of the 
horizontally opposed cylinders. 

Taking to the water in tests, Mighty 
Mite proved its adaptability to Marine 
Corps land, sea, and air standards. The 
special flotation kit carried by the Mite 
streams 


The 


allows it to cross unfordable 


and navigate inland waterways. 
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for a substitution of nylon for the 
rubber now used in the inflatable tubes 
which will decrease the weight to 65 
pounds. 

Other than the special kit, the Mighty 
Mite has no other marine equipment. 
In the water it is propelled and steered 
by its own wheels and tires. Maximum 
an hour. 


speed on water is 2 miles 


Attachments Discarded 


Water-borne tests are of course not 


concluded. Continued efforts will be 
made, according to Major Palmer, to 
increase the Mighty Mite’s speed while 
afloat. While 


tially planned as propellants were dis 


wheel attachments ini 


carded in tavor of dec ply serrated tires 


Mid-America y experiments 


scayoing 


tudyi 
He 1 C1 rey 
ginal idea Mighty Mite 
Years a ve concluded 


i car should also 


or 
unique, that 
the wheels that steer 


drive it and pull it into turns. He 
successtully built and drove tront-wheel 
drive racing cars before abandoning 
auto designing for flying. It was not 
until 1946 that Mr. Gregory completed 
his first car with patented pivot center 
wheel 


individual suspension, 


steering, 
and front-wheel drive 

In a period of 4 years, the new car 
tested over 


was satustactorily 100,000 


miles. When shown films of the car's 


Marine 


operation, the Corps became 


interested. 


Tests Continuing 


Now, three years later, tests on the 
model of Mr. Gregory's in 
vention are One ot the 


Mighty Mites demonstrated at Quantico 


military 


continuing 


had operated for 5,000 miles on a con 


tinuous 20-hour-per-day basis over 


terrain with a mininum pay 


varied 
load of 800 pounds. It is significant 
that, although tests have not been com 
pleted and the results are meonclusive, 
still top 


the vehicle ts running in 


condition. 


General Specifications 
Below are general specification com 
parisons between the Mighty Mite and 
the Truck, '4-ton, 4x4, Utility, M38A1 
( yee p) 
Mighty Mite 


Pay load 


Jeep 


S00 Ibs. 


1,200 


Cross country 500 lbs. 


“ 
1.000 


Highway 


Curb weight 1,496 2,665 


Wheel base 64'> ins, 81 ins 
Length gh 135% 
Width te. 7 60% 


Height ‘ ” 74% 


When the Marine ¢ orps became in 
terested in the Mighty Mite it 
i ehicle that 
mule could Apparently 
lel 


ence 


was 
looking lor could do 
invthing a 


the earch 1s 
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An engineer, above, demonstrates ultrasonic cleaning of an aircraft carburetor. 





‘| the close ol World War Il, 
industry began to consider how 
it might turn some of its wartime skills 


and ne wly acquired knowledge to 


peacetime use. From such a transition 


has come one of industry’s new and 


highly promising tools. 


Problem Presented 


wartiine 


As one consequence of its 


activities for the military, the General 
Engineering Laboratory had on its stafl 
a number of specialists in underwater 
sound techniques, It was decided to 
group 


of producing a device employing high 


present this with the problem 


frequency sound or ultrasonics — tor 


peacetime application, 


dex ided to 


theretore pro 


It was 
duce a device which would be capable 


of generating high-intensity, high-tre 


quency sound in a liquid bath which 


would be suitable for use in labora 
tories engaged in research in the gen 
eral held of ultrasonics. 

Such investigations could conceivably 
methods or new 


market tor 


lead to new processes 


for industry. The the cde 
vice was considered to be colleges and 
universities and those industries which 
maintained laboratory staffs and facili 
ties. 

In designing equipment for this mar 


ket the following specifications were 
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The 


self 


minimum requireme nts. 


set as 


equipment should be a_ single 


contained unit with no external con 


nections except a power lead. The unit 
AC 


Controls and instruments should 


should operate from a_115-volt 
source, 
be kept to a minimum and the op 
erator should not be required to make 
any adjustments other than to start the 
equipment and control the amount of 
power applied. A range of frequencies 
should be offered and the method of 
changing frequency should be simple 
and relatively quick to accomplish. 
When the development got under 
way the decision was made to employ 
trans 


a piezoelectric crystal for the 


ducer or vibrating clement. Because ot 
its stable characteristics and availability, 
an X-cut quartz crystal, two inches in 


was chosen. In order to pro 


diameter 


vide a range of frequencies, crystals 


> 


were cut to resonate at 300,000, 500,000, 


750,000, and 1,000,000 cycles a second. 


Circuit Developed 


\ power oscillator circuit was de 


veloped and coupled to the transducer 
tank 


maximum 


by means of coils which weve 


tuned to obtain efhiciency 


with each crystal. 
The mechanical design was such that 
evolved was 


the transducer assembly 


extremely simple to assemble, and the 


by 
K. R. Newnham 


tuning-coil assembly was of the plug 
in type. How well the design specifica 
tions were met can be judged by a 
brief description of the resultant prod 


uct. 


A Single Unit 


The General Electric ultrasonic gen 


erator is a single unit with over-all 
dimensions of 42 inches high, 22 inches 
wide, and 20 inches deep. The cabinet 
is of steel, and controls and instruments 
are arranged on a sloping panel for ease 
of operation and visibility and consist 
of two switches, a milliammeter, and an 
regulating the 


auto transformer tor 


amount of power applied to the 


transducer. 
is fastened 


The transducer assembly 


to the outer 


top of the cabinet. The 


housing is of a material 


transparent 
which permits observation of the crys 
tal. The | 


chamber is Of metal, 
with the 


sound 


crystal forming part of the 


floor of the cavity into which the ul 
trasonic energy is directed. 

The power ose illator is located on the 
floor of the cabinet, with the tank coil 
assembly just above it. Access is through 
a hinged door at the rear, which is ade 
quately interlocked for safety. 

Four frequencies are provided. To 
change frequency it is only necessary 
from the trans 


to remove the crystal 
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ducer assembly, substituting another of 
the desired trequency, and to remove 
the tank coil assembly trom the inside 
of the cabinet, substituting another as 
sembly which has been matched to the 
new crystal. The only tools necessary 
are a common screwdriver and a small 
wrench, and the entire change can be 
made in less than ten minutes. 

When the design had been approved, 
a single unit was put into operation. 
Ten more units were built immediately 
and were soon applied in laboratories, 
both in industry and in educational in 


stitutions, 


Partially Filled 


In operation the sound chamber 1s 
partially filled with liquid, usually com 
mon tap water. Voltage is applied to 
the quartz crystal which torms the cen 
ter portion ol the floor of the sound 
chamber, and the crystal expands and 
contracts at its natural frequency. The 
amplitude of this expansion and con 


traction is controlled by the voltage 
applied. 

Particles of the liquid in the layer 
crystal are vio 


in contact with the 


lently accelerated when the crystal ex 


pands. This creates a much _ higher 
pressure than the ambient pressure ol 
the rest of the liquid, and this high 


pressure 1s transmitted through the 


liquid, with very little dispersion, to 
the surtace. 


When the 


tends to be tormed between its surface 


crystal contracts, a void 


and the liquid, and a negative pres 
sure or vacuum is created. This causes 
a violent acceleration of the particles 
in a reverse direction. 

The consequence of these violent and 
reversing accelerations of the liquid 
particles is that the entire column ot 
liquid trom the crystal to the surface 
IS In a State Of great agitation. At the 
surtace, the appearance is one of boil 
ing, even though the temperature is 
far below the boiling point. Drops of 
usually 


liquid are thrown out in a 


spray effect, and mist or fog is some 


times formed at the surface. Consid 


erable heat is evolved. 


Uses Discovered 


Investigations made within the Gen 
eral Electric Company using this ultra 
sonic generator showed that it was us 
ful for removing oil, grease, chips, dirt, 
metal. It found that 


¢tc., trom was 
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the degree of cleanliness obtained was 


usually superior to that of conventional 
methods. 

In addition, the ime required to ob 
tain this result was usually only a small 
fraction of the normal cleaning cycle. 
This was particularly true when the 


had 


cracks of 


pieces to be cleaned blind of 


tapped holes, tine Crevices, 


etc., which previously required hand 


brushing. 
The cleaning effect is apparently ac 


complished by the extremely rapid 


pressure change on the surfaces of the 


} ] 


part being cleaned, A scrubbing effect 


is produced by the fluctuating pressure 


waves which literally strip yreasc, 


dirt, oil, or foreign particles off the 


surtaces which are exposed to the 


agitated column olf liquid above the 
crystal. 

Because of the high trequency, the 
pressure waves are extremely short and 
thus are able to penetrate minute 


he ole , 


conventional 


cracks, crevices, and which are 


inaccessible by methods. 
With this discovery, the attempt to 
handle larger and larger pieces and to 
adapt the equipment to mechanized 
handling led to minor modifications of 
the original design. 

powe!r supply 


that the 


‘| he design ot the was 


revised to insure equipment 
would be capable of continuous opera 
tion over long periods without break 
ethciency of the 


down. The equipment 


was also improved considerably. 


Assembly Modified 
The 


hed so that the 


transducer assembly was modi 


floor area of the sound 


chamber was increased to an area ol 
approximately twelve square inches, or 
more than five times that of the 


nal design. At the 


Oript 


same time 1 new 


wcessory Was made available an aur 


iliary tank or container fitted with a 


sump, the floor of which was an acous 
tic window. 


The acoustic window transmitted the 


ultrasonic energy with very little loss, 


ind the container could be made any 





Mr. Newnham joined the staff 
of General Electric's General 
Engineering Laboratory, Sche- 
nectady, N. Y., in 1942. For the 
past several years he has been 
engaged in the development of 
ultrasonic equipment 











shape and large enough to hold sev 


eral vallons ot solvent 
; 


cleaning ot 


had 


This made possible the 


much larger pieces than hereto 


tore been possible 
The first industrial application of 
this particular ullrasonk equipment to 


This 


which was 


cleaning was made early mm 1951 


was an ultrasonic yenerator 
include ai con 


Vhis 


shave I 


further modihed to 


veyor system for production work 


j ! 
unit was used by an electrn 


} 


manutacturer to clean shaver heads 
i hand brushing opera 
marked 


tion in cleaning costs and a greater ce 


had 


and replaced 


tion. The result was a reduc 


yree of cleanliness than heen at 


tained by other methods 


More Applications 


The use of ultrasonics as a cleaning 


tool soon spread to other industries, 


particularly those manutacturing — pre 


cision parts. Manutacturers of minia 


ball bearings were carly users ot 


the equipment for cleaning their prod 


ture 


uct 


growing list of industrial 


The ever 


] 
users now includes manutlacturers oO 


gyro equipment, aircraft. carburetors, 


hypodermic needles, optical equipment 


precision potentiometers hydraulic as 


semblies, vacuum-tube components, slip 


assemblies, and tine jewelry to 


name only a tew 


riny 


\ note of caution should be injected, 


however. Ultrasonic cleaning in its 


present state is not the perfect answer 
to all cleaning problems It is certainly 
make all 


methods obsolete 


not yong to other cleaning 
Hlowever in cleaning 
processes Where a large amount of 
hand labor is required or where con 
ventional cleaning is not adequate, ul 
trasonnu cleaning offers great promis 
When used in connection with or im 
mediately tollowing conventional meth 
ods, it has been phenomenally success 


tul 


Future Is Promising 
New and 


enerators are being ce cloped specih 


more powertul ultrasonic 


cally for industrial applications, It is ex 


pected that with their ce clopment the 


variety of cleaning applications wall be 


y expanded. In addition, new 


helds, such i I bINDNYy, decomposing, 


dyeing, plating, ete., may be opened up 


The tuture for industry is extremely 


promising 
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Rust 


Prevention Today 


Volatile Corrosion Inhibitors Improve Military Packaging 


INCE the 


article on 


appearance ol the first 


volatile corrosion in 
hibitors in the September-October 1950 
issue of Orpnance, these materials 
have gone through a period of consid 
erable experimental application, and 
have emerged into the fields of indus 
trial and military packaging as potent 
new tools for preservation in shipment 


and storage, 


Study Was Simple 

In the beginning, the study of these 
materials was relatively simple, since 
only one compound was commercially 
dicyclohexylammonium 
of Shell 
VPI. With this one product it was pos 
make 


many problems thought to be peculiar 
i 


available; 1.« 
nitrite, under the trade name 
sible to a preliminary study of 


to this type of preservative, and with 


these studies a program of full-scale 
experimental packaging was also ini 
tiated, 


As a 


definite requirements and conclusions 


result of these studies certain 
were established, and on these a shop 
After ap 


years of gradually 


use program was evolved. 


proximately three 
intensified production use at Spring 
held 


ated 


Armory, 


Ww ith the 


many problems associ 
purchase, storage, and 
use of volatile rust inhibitors have been 
reduced to a set of fairly simple in 


structions and precautions, 


Instructions 


Purchase Description 1roooB includes 


a section covering these imstructions, 


and a recent Navy specication, Mil 
V-8574, 


storaye 


covers the entire subject ol 


and use of these inhibitor 
coated papers and barrier laminates. 
material 


Briefly, storage of unused 


must be in a cool, dry location, and 
original packages should not be opened 
until immediately before use. Inhibitor 


treated packaging materials must be 
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protected during shop use trom ex 


cessive heat, moisture, and dirt, direct 
sunlight, and strong dratts. 


To protect partially used rolls of 
boxed sheets of inhibitor paper during 
nonoperating periods, covers of grease 
proot paper or moisture- and vapor 
proof barriers must be applied as com 
plete overwraps in contact with the 


entire outer surtaces of the rolls or 
sheets. 

Adequate protection is thus afforded 
for periods up to four days. In any 
cases of doubt, the outer sheets may be 
discarded since the success of this type 
of preservation depends largely on the 
provision of the designed amounts of 


inhibitors. 


Preliminaries 


Parts to be preserved must be cleaned, 


dried, and given a coating of some 


light preservative oil such as a material 
MIL-L-644. The 
best applied to 


conforming to Spec. 
inhibitor papers are 
these parts as complete wraps, with no 
from the inhibi 


With 


inhibitor 


metal surface farther 


tor than twelve inches. coated 


or bac ked 


the treated side of the sheet is applied 


types ol paper, 


toward the item being protected. 


For military packaging, two levels 


ot protection can be obtained with 


volatile-type inhibitors. In the imme 


diate-use level, protection for a 3- to 


6-month period is provided. Any ap 
proved type of outer container may be 


over the inhibitor paper wrapped 


or covered item, and 


Lise d 


no spec ial efforts 


need be devoted to sealing the con 





Mr. Szanto has long been as- 
sociated with the development 
of volatile corrosion inhibitors 
under the direction of the Ord- 
nance Corps at Springfield 
Armory, Springfield, Mass 











tainer to prevent escape Of Vapors. 
In the overseas-protection le vel, sealed 
and 


containers tabricated of mozsture 


vVaporprool materials are required. 


inhibitor 


Parts are wrapped in the 


paper, and one or more such parts 


are then enclosed within the contain 
ers which may be of rigid (metal cans, 
treated fiberboard cans with metal 
ends), or flexible (moisture and vapor 


prool barrier hays ) types. 


Satisfactory Levels 


Here an adequate amount of in 
hibitor is provided, and the containers 
will maintain satistactory vapor levels 
over a period of many years, even un 
der adverse conditions. 

A group of rifle barrels wrapped in 
inhibitor paper four years ago and ex 
posed in a covered open shed on the 
roof of a building in Springheld was 
and found to be 
The 
wrap was folded and stapled but in no 
and the 


posed on a rack with no provision ot 


recently examined 


free from rust. inhibitor-paper 


way sealed, barrels were ex 
exterior containers. Analysis of the pa 
per for inhibitor loading showed that 
approximately one third of the original 
had lost. 


amount been 


Used by Ordnance 
At the 


Corps uses packaging methods 


present time, the Ordnance 


based 


] 


on volatile ty pe inhibitors for all small 


associated equipment, tools, 
These 
various types of packs, ranging 
| 


1 
DOUIN 


arms and 


and spare parts methods in 


( luck 


trom individual units to packag 


ing 
In each case it was found advisable 


to revamp the entire package, starting 
nethods of cleaning and pre 


Dhese 


described in the 


with the 


serving. methods are presently 


Various pur hase de 


SCTIPTIONS which have been prepared 


by the different mission arsenals. 
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Using the standard specification 


cleaning methods as listed in 


MIL-P-116, 


packaging by removal of all handling 


Spec. 
items are prepared lor 
and shop residues, cutting compounds, 
and preservatives. In order to prevent 
possible harmful effects of acidic resi 
solvents are 


dues, chlorinated not gen 


erally used in the cleaning process. 


Preservative Used 


After cleaning, parts are immediately 
with 
MIL-L-644. This oil not only protects 


the part until 


coated a preservative oil, Spec. 
it is packaged, but also 
serves as an interim preservative within 
the package for the period during 
which the concentration of volatile in 
hibitor is building up to the effective 
minimum, 

Where complicated shapes are in 
volved, an appreciable time may elaps« 
effec- 
tively protected by the inhibitor vapors 


before interior surfaces can be 


due to the slowness of the diffusion 
process, hence the provision of the pre 
liminary preservative oil. 

In the 


parts are now packaged or wrapped 


packaging operation, the 


with volatile-type inhibitor material. 
As a result of several years’ experience 
at the armory in the use of inhibitor 
treated papers, three main types have 
been found to cover adequately the cur- 
rent usages of this type ol material. 


The 


kraft paper, available in weights rang 


first type is a treated neutral 


ing from 30 to 60 pounds, flat of 
créped. This paper is suitable for en 
velope liners, container liners, and as 
the least expensive means of applying 
the preservative for the immediate-use, 
short-term protection level. 


Two Types of Barrier 


Two laminated barrier 


The 


laminated to a 


types ol 


sheets are also used. first is a 
sheet of inhibitor paper 
Zreaseproolt paper 


MIL-B-121 


(;rade (¢ 
material, this 


conforming to Spe 


, 
Being a more e% 


aminate 1s gen 


yx nsive 


erally used ror mterior;r cushioning 


plic itions, 


The second inate 


CONSISTS 


' 


an inhibitor treated paper-lamuinate 
iluminum fol 

J AN-P-1 iS and 
Phe 


moldability. iminate 


j 


used for nad wrapping 


later assembled into unit pa 
Both laminate are classed 
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and enclosure in 


Above, disassembled M4 rifle and VPI 
cushioning strips ready for wrapping. Be- 
low, M4 cushioned for further wrapping 


Below, the M4 survival rifle in the 


third stage of VPI packaging sequence 





Below, ready for final VPI wrapper sheet 


waterproof bag shown 





able materials, which can be defined as 


materials which adhere to themselves 


upon tolding, duc either to an adhe 
or to their ability to main 


fold.” To 
the 


surtace 
, dead 


“dead-told” property, 


sive 


tain a achieve this 


sheet upon 


folding, must have a minimum spring 


back or tendency to untold 


One Principle Used 


| 


In the application ol volatile-type 


preservatives to Ordnance packaging, 


iple has used lo 


the 


a single prin been 


preserve the packaged ttem tor 


maximum perrd of time, the volatile 


inhibitor must lain continuously ac 
tive 


Chis 


Vapors ire a 


cannot be ae omplished it the 


1 


owed to leave the pack 


possible 


will 


best 


\ ip I 


tinue its 


ave By providing the 


barrier, the inhibitor con 


action for the desired time 


Che development of Ordnance pack 


aging methods has thus dealt 


mamny 


with the application of suitable bar 


riers and the prevention ot damage to 


barriers during the lite of the 


package. 


to the 


the C 
Much attention has been paid 
problems of cushioning, dun 


1 
nave and methods ot immobilizing 


items to pre ent puncture of the por 


barrier 


The ce clopment of the two inhibi 


tor paper laminates has aided consid 


erably in the solution of this problem, 


but these are used as primary cushion 


ing materials mainly with small items 


For the larger pieces, such as entire 


weapons or large issemblies, additional 


, 
cushioning ha heen found 


As a 


ence, the tre 


necessary 


result of several years’ experi 


iutment of dunnage and 
has heen re 


Where the 


inate serves as cush 


cushioning materials ison 


ibly worked out moldable 


type inhibitor lan 


ioning material, application of one or 


more layers, with the inhibitor-treated 


Satistar 
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wrapp d pinions are then placed as a 


2-row single tier in a heat-sealable mois 


ture- and vaporproof bag which is in 
serted into two chipboard sleeves. 

\ further application of cushioning 
is found in the packaging of the cali 
ber .22 My survival rifle (see illustra 


tions on page 527). The disassembled 


weapon receives the cushioning strips 


in the order shown, two strips over 


the receiver, two strips to protect the 


ends of the barrel, and two larger 
strips to hold the barrel in place against 


the action, 


Critical Areas Protected 


The cushioned assembly ts then in 


serted into a moisture- and vaporproof 
envelope which 1s heat sealed. In Spite 
ot the number of small parts, the as 


sembly is tight and all critical areas 
are well protected. 

In the packaging of larger items such 
as complete weapons, two methods of 
protection for the barrier envelopes are 
in use. The floating-bag method, in 
which the item is suspended within 
the exterior container by means of 
mounting rods, requires little cushion 
iny tor the item itself. 

Where this method cannot be used, 
as in small arms weapons such as rifles, 
a multiple-cushioning system has been 
used with much success. In packaging 


the Mr rifle, 


closed in a heat-sealed inhibitor paper 


two weapons, tully en 


lined moisture- and vaporproof env. 


MIL-B-131, 


a ¢ orrugated 


lope conforming to Spec. 
Class 1, are placed in 
fiberboard carton, 

fiberboard 


\ separator ol the same 


material is placed in the center be 
tween the two envelopes. The ends of 
the latter are protected by a cushioning 


bloc a 


layers of fiberboard cut to shape and 


fabricated from a number of 


glued together. 


Weight Distributed 


No single layer of fiberboard is heavy 
or firm enough to protect the item, but 


the weight Is SO spread over large 


areas that a firm and tight package re 


sults, 


Five of the 2-rifle cartons are then 


placed in the wood exterior container. 
This pack has an additional teature in 
can be used for 


that a 2-rifle carton 


domest shipment at any time with 


Salety. 
Where larger blocks or spacers are 
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required as dunnage, protection is re 
quired if this dunnage is used next to 
the item within the inhibitor-treated 
wrapping. Either a facing of inhibitor 
paper is placed between the item and 
the blocks or a complete wrap of in 
hibitor paper is applied around the 
dunnage. 

One item which is shipped in large 
various 


numbers is barrels for 


small arms. A rapid and efficient pack 


spare 


method has been evolved for 


aging 


these, using spiral-wound fiberboard 


tubes with metal ends. 
tube of inhibitor 


\ strip or paper 


is inserted in the bore of the barrel 
which is then wrapped in a sheet of 
toil laminate moldable inhibitor 


The tele 


paper 


and inserted into the tube. 
scopic closure is sealed with vinyl plas 
ti tape. 


These 


will 


selt protecting 
The 


within the 


packages are 


withstand much abuse. 


held 


spiral-wound 


and 
barrels are rigidly 
container by supports 
which are integral with the tube in 
terior. 

In discussing the use of these volatile 
type inhibitors, the emphasis has been 
on ferrous metals. The action of these 
inhibitors is specific for ferrous metals, 
and they are not intended for the pro 
tection of other metallic or nonmetallic 


materials 


Various Combinations 


In many Ordnance items, however, 
various combinations exist, and in or 
der to protect the ferrous surfaces com 
prising the major portion of the assem 
bly some attention must be paid to the 
other materials comprising the remain 
der ot the ass mbly. 

Extensive testing has shown that 
aluminum or alclad combinations, stain 
nickel, and chromium sur 


less stec l, 


faces are not affected by the inhibitor. 


Copper and bronze alloys may be 


discolored slightly, and lead, zinc, cad 


mium, and magnesium are definitely 
attacked unless otherwise protected by 
some form ot passive or protective sur 
face film. 

It is interesting to note that labora 
tory tests with the latter four materials 
do not generaliy check with actual 
pre kaging tests since these tests have, 
in the past, appeared to give better 


attack 


controlled lab 


results—that is, less surface 


than the more closely 


oratory tests. 


Current packaging instructions al 


low the use of no more than minor 


amounts of these active metals with 
specific approval for each individual 
usage based on preliminary testing of 
the use in question. 

A considerable amount of test work 
has also been done on the interaction 
of volatile-type inhibitors with plastics 
and resins such as are used in paints. 
Thermosetting resins of all types are 
these in 


not affected in any way by 


hibitors, nor are some thermoplastics. 


Powder of Interest 


Although the first available form ot 


volatile rust inhibitors was as a fine 
powder, their subsequent use 1n treated 
papers has overshadowed the original 
form. Recently attention has again been 
focused on the powder, in particular as 
a preservative for intricate assemblies 
such as machine tools. To protect in 
terior areas, where the application ol 
treated paper is dificult or impossible, 
new techniques have been developed. 
sy the use of powder guns it is pos- 
sible to apply inhibitor into gear cases, 
piping, and deep recesses, and reactiva 
tion of the machine at a later date does 
not require extensive disassembly. 
This application has revived the origi 
nal problem of dosage, which had been 
solved in the paper type of application 
due to the exact area loading of that 
material. Powder application by gun 
can be measured fairly accurately after 
preliminary tests of the equipment, but 
at the time no standardized 
type Is available, 


be calibrated for delivery in 


present 


and each gun must 
vrams ot 


the powder per second. 


Important By-products 
A less-emphasized but one 


which has been long known, is that 


point, 


very often the item which has success 


fully 
tation will finally be damaged during 


and transpor 


withstood storage 
depreservation. It may be that the big 
gest economic gain from these inhibi 
tors will be found to a great extent in 
the virtual elimination of the depres 
ervation process. The other great eco 
nomic gain will accrue from the more 
intensive use of cushioning and dun 
nage to prevent damage through unre 
strained motion in transit. These by 
products may, in the long run, turn 
out to be of equal value to the packag 


ing method itself. 
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The huge size of the BARC is evident by comparison with the DUKW shown at the right (U 


S. Army photos). 


Amphibious Giant 


The BARC May Replace the DUKW in Ship-to-Shore Support 


ETERANS of World War Il 
siamo operations in both the 
European and Pacific theaters have 
little difficulty in recalling the DUK W's 
which brought them and their supplies 
beachheads. Whether they 
on Sicily, Salerno, 
Anzio, DD’ Azur, 
or any of the innumerable island hops 


in the Pacthic, 


DUKW. 


to the took 


the assault 


Normandy, the 


part in 
Cote 


they won't forget the 


Ride Recalled 


They remember dropping down on 


rope ladders from transports into the 


2'45-ton amphibious carriers which 


were snuggling against and bobbing up 
ind down alongside the vessels. They 
can still feel it in the pit ol their 


stomachs when they recall the picture 
of riding in toward the beach, huddied 
these 


together on the bottom of 


carryalls. 
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They will never torget how it felt 


when their DUKW hit the 


and the wheels crunched 


he ht h, ros 


out of the sea, 


into” the sand as their conveyance 
changed from ship to vehicle. 
I 


They 


beachhead was secured and the 


vividly recall that when th 


assault 


waves had been landed how they cde 


pended upon these same carriers to 


ammunition, 


them weapons, 


bring 
equipment, clothing, food, and shelter. 
Then the 


a vital link in the military supply 


bex annie 


line 


doughty boat-truck 





Mr. Jacots served with the 4th 
Armored Division during the 
Normandy landings in World 
War Il. He is now on the staff 
of the Executive Office, Office, 
Chief of Transportation, De- 
partment of the Army, Wash- 
ington, D. C. 











It changed from a personnel carriet 


into an indispensable cargo conveyor. 
\s long as the invading units were 
without built-up port facilities they de 


yree on the DUKW 


er of supplies from 


yx nded toa large di 
is the prime moy 


ship to shore 


Army Satisfied 


Che Army was 
hed with the 
iB) KW, For cx 


months 


ind still is well satis 
performance ol the 
imple, during the first 


four ifter the invasion ol 


supplies were 


DUKW's 


forty per 


France practically all 


me ed nm acros the he iches 


tlone carried approximately 


cent ot these Uppite 


In tact it is not conceivable how 


without them—in the absence of reg 


ular port tacaliti our troops could 


have supplied until 


bee n ade qu ite ly 


conventional sea terminals were cap 


tured and restored to service, 
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Even over a longer span of time, in 
both 
the-beach operations were employed, 
the DUKW carried a substantial share 
of the load, Thus from D-Day in Nor 
mandy in June 1944 to V-E Day in 
May 1945 a total of 15,500,000 long 
tons were handled at French and Bel 


which port facilities and across 


gian ports and across the beach. Of 
this total, over 3,000,000 long 
were delivered by DUKW’s. 
The DUKW proved to be one of 
the biggest surprises to Hitler's armies, 


tons 


for it helped to give us a freedom of 
movement for which they were not 
prepared. It enabled us to choose land 
inp sites without undue emphasis on 


built-up port facilities. 


Value Demonstrated 


The impressive record of the World 
War Il DUKW demonstrated the valuc 
of amphibious carriers and stimulated 
the Army in developing new amphibi 
ous equipment capable of handling 
military matériel and cargo across the 
beach, which heretofore was not feasible 
by existing amphibious vehicles. 


Army 


a 60-ton amphibian, 


Recently the Pransportation 


Corps unveiled 
baptized the BAR( 


ous, resupply, cargo). At its first public 


(barye, amphibi 


demonstration at Fort Lawton, Wash., 


on November 25, 1952, the new vehicle 
was put through its paces and came 
off with flying colors 

mili 


An audience of Government, 


tary, and industrial observers were 


deeply impressed when the monster ve 
hic le 


medium tank and a 35-ton heavy crane 


carried simultaneously a 35-ton 


during an amphibious exercise. It 


After cruising with the ramp down, the 


traveled readily in the water, climbed 
the beach with obvious ease, and nego 
tiated the soft sand with its heavy load 
to an inland point. 

There it lowered its bow ramp, and 
the tank, 
lumbered out ready for action. Then 
the BARC showed what it could do 


followed by the crane, 


on land. It negotiated log obstacles 
freely, executed turns at all angles, and 
even climbed a 45-degree slope. 
Subsequently, the BARC received its 
first launching test. It was dropped 
into the water, laterally, from temporary 
ways on a Seattle pier at a height of 
nineteen feet. The amphibian plunged 


and righted itself within a few seconds, 


into the water at a ang 


30-degree 
Extensive surf trials and further launch 
ing tests were then held at Monterey, 
Calif. The BARC 
from the deck of an 
ship, tank). 


By coincidence, while th 


was later launched 


LS] 


] 
(landing 


Monterey 


trials were under way, a sudden 60 


mile gale beached six tuna boats. At 
the request of the Coast Guard, the 


BARC 


back into the water and prevented a 


pushed and towed the craft 


heavy financial loss to the boats’ ow ners. 


Monster Vehicle 
The BARC is 
hicle. It stands 17 


leet long, and 27 teet wide. 


truly a monster ve 
feet high, is O1 
Ina 36-x 14 
foot cargo space it carries a normal pay 
load of 60 tons which in an emergency 
can be boosted to 100 tons. Its tires, 
the largest produced commercially, are 
almost 10 teet high. 


The BARC 


the coordination of its 


S operating mechanism, 


seagoing and 


BARC 


pumps water off the deck area. 


landlubbing features, and the over-all 
design reflect the many months of hard 
work which have gone into it as well 
as the ever-present American know- 
how and can-do. 

The giant carrier moves over land on 
four tires, size 36 x 41. Each of these 
tires weighs more than 3,300 pounds; 
they contain sufficient rubber to pro- 
duce more than 500 ordinary auto 
mobile tires. 

The 


cause ol 


tires are not only unique be- 


their size but also because 
their pressure is centrally controlled by 
a hub inflation system. By moving a 
lever in the cab the driver can adjust 


tire pressure automatically at any time. 


Deflatable Tires 


On soft surfaces such as sand they 
may be deflated to provide additional 
traction. When hard ground is reached, 
pressure can be raised immediately 
without a stop, and more speedy move 
ment becomes possible. 

Each wheel is individually powered 
Diesel 


which transmits its power through a 


by a  165-horsepower engine 


torque converter. The power train con 


sists of a torquematic transmission and 


two angle drives with planetary gear 


reduction trom which the final drive 


is put into a ring gear mounted at 
the wheel’s edge. 

The transmission provides three for 
In high 
gear a maximum speed of fifteen miles 


Thanks to 


synchronized air controls, all four en 


ward speeds and one reverse, 


an hour can be attained. 
gines are shifted simultaneously. 

Two 30-ten hydraulic rams mounted 
atop vertical king posts attached to the 
steering wheel are the main features of 
The 


in three ways. In 


the steering mechanism, vehicle 


can he maneuvered 


normal steering (just like in most auto 
mobiles ) the rear wheels remain locked 


in a straight position while the front 


may be turned as desired. In full steer 


ing, like in large fire trucks, both front 


and rear wheels are 1 oved, but at oy 


posite angles 


Very Manevuverable 


Finally, in “crab” steering both fr 


and rear wheels are turned in the 


Satie 


direction. The three methods of steer 


ing provide the BARC with sufficient 


maneuverability to offset limitations 
imposed bv its size. 


The BARC is « 


ually well equipped 
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for movement in water. Here it looks 
and acts like a self-propelled barge. 
When 
propellers under the stern. Two of the 
which 


afloat it is driven by twin 


same four engines power the 


wheels propel each screw. Each engine 
pair drives into a gathering box which, 
through a fluid coupling, transmits the 
power to marine reverse and reduction 
gears and thence to the propeller. 

In this way the speed ot the engines 
does not have to be carefully synchro 


nized as contin 


power is being fed 
uously from both ends through a fluid 


coupling. 


Bilge Pumps 


A bilge-pumping system with a 
capacity of 4,000 gallons of water a 
minute is another seagoing feature of 
the BARC, The pumps are powered 
through a take-off from the main drive 
shaft. 

Just BARC ma 


sensitivity to 


like on 


easily. Its 


land, the 
nmeuvers very 


control is similar to that of a small 
landing craft. By operating one pro 
peller forward and the other in reverse, 
the BARC can 


also can be steered by 


spin in a_ relatively 
tight circle. It 
its propellers in case the rudder mecha 
fail. 


nism should 


Seing primarily a cargo carrier, the 
amphibian is designed to facilitate the 
handling ef supplies and equipment. 


Wheeled or tracked 


supplies which are readily transportable 


equipment and 


are discharged over a_ hydraulically 


operated bow ramp. A stern winch, 
driven through a power take-off, with 
a line-pull capacity of 50,000 pounds 
assists in handling heavy loads. Of 


loaded 


into the cargo space by ship's tackle 


course, cargo may be directly 


or cranes, 


Floodlight System 

BARC boasts of a 
floodlighting system for the cargo area, 
lo« ke rs 


stern 


In addition the 


storage located in the bow 


and a 


and Hooding-type — tire 


extinguisher arrangement controllable 
both the 


the outside. 


from driver's cab and trom 

In spite of its huge size, a crew of 
three BARC 
\n operator drives or pilots the ve 


hicle. 


who 


ordinarily manages the 


He ts aided by an assistant driver 


also is the radio operator. A 


mechanic lor routine maintenance and 


emergency repairs rounds up the crew. 
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\ 4.00-6 lift-truck tire compared with the 


BARC tire shows vehicle's huge size 


The manpower requirement 1s low, 


thanks to 


utilization of highly effective 


simplicity in design and 


mtomath 
easily 


equipment. The existence of 


manageable air controls, employing 


7,000 feet of airlines, makes it possible 
for one driver to handle the carrier 


‘| he 


the bow atop the portside. The 


crew can be housed in a cab on 
cab’s 
canopy may be removed, thus lowering 


the vehicle's height. 


Why the BARC? 

What is the relationship between the 
DUKW and the BARC It the DUKW 
valuable World 


Transportati mn 


proved so during 


War II, why did the 
Corps to the expens ind the 


Cone 


ZO 
trouble of developing the BAR( 
need not look far for an answer. In 
fact, those familiar with the problems 
of over-the-beach supply already have 
the answer from the above description 
of the BARC’s capability. 

World War Il, 
transportation experts recognized the 
drawback of the DUKW-—its 


limited Carpo-carrying Capacity, Its in 


During military 


mayor 


ability to haul bulky and heavy equip 
ment also hindered logistic support of 
amphibious operations both in the a 
sault and resupply phases. 

Yet, 
DUKW was preferred to landing ships 


preater loads 


because of its versatility, the 


Ihe latter carry much 
but the heach 


The DI 


marks the end of their 
KW. of course, travel 


also on land and thus eliminat shy 


road, 


to-truck transfer at the waterline with 


an added advantage of preventing the 


beach area from becoming congested 


The answer to the problem of ade 


quate over-the-beach logistic support 


hence lay in the development of an 
amphibious carrier which combined the 
hauling capacity of the landing cratt 
DUKW., 
BAR 
is basically a barge with 


DUKW is a truck 


with the versatility of the 


This is what we have in the 


The BARC 
wheels, whereas the 
a hull 


with 


Problems Posed 


Projecting this idea into reality 


posed tremendous problems. It is ob 
DUKW pro 


portioned to a larger s ile was not the 


vious that building the 


engineering sense the 


ersize DUKW, 
BARC 


extensive research and planning. In 


solution. In an 
BARC is not an o 

Development of th involve« 
numerable engineering problems, pat 
held, had to 
before the 


ticularly in the marine 


be anticipated and resolved 


project reached — the drawing-board 


Staye. 
lo tind these 


inswers the Transpor 


tation raged a number ol 


highly 
each a specialist in his held. Working 


( orps en 


qualifed = civilian consultants 
tovether, thes« men and Transportation 
Corps engineers determined the basi 
characteristics and design concept of 
a prototype, By December 1951 research 


struction contract 


sufficiently advanced that a con 


was let. 


Research Continued 
W hile 


search continued. Manufacturing prob 
carefully to 


construction = progre ssed, re 


lems had to be resolved 
retain congruency with the design con 
cept. Yet only thirteen months elapsed 
original 


from the volution of the 


concept to the complet construction 
BARC 

BAR performs 
| 


torily in all respects and its construction 


of the first model. 


Once the satisfac 


requirements have been refined to the 


lowest’ possible denominator, it wil 


graduate from the experimental stag 


and will be ready to go on “active 


duty” with the Transportation Corp: 
The Army 
services of i 


iding 


will then command the 


urrier capable of pro 


loygisth upport tor amphibiou 
efhciently and et 
than her The cevolt 
BARC gives the 


portation Corps another tool 


operations far more 


tolore 


fectively 


tion of the Tran 


ce rie d 


for satisfying present and future mili 


tary transportation demands, 




















The world’s longest steel forging—110 feet long and weighing 145 tons—was made 
recently by Bethlehem Steel Company, Bethlehem, Pa. It was one of 18 rectangular 
column sections for a giant 50,000-ton die forging press for airframe components 
Beginning with a 275-ton ingot, shown above, the forging was completed 
after a series of 5 individual heating and forging operations under a 7,500- 
ton press. The accompanying illustrations show various steps in the process 





During second forging, above, the ingot is flat- At fourth forging, above, the column becomes 70 feet long and 44 inches 
tened and elongated. Below, the completed wide. After final straightening, excess metal is trimmed off, below, 
110-foot forging is given final straightening with an automatic gas cutting machine that follows a chalked pattern 
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ROBLEMS ot 


and transporting 


I 
, ' 
large COMPpIeX as 


ha 


solved by Sperry Cryroscope Company 


semblies for Army Ordnance been 


through the use of unique reusable 
steel containers adapted especially lor 
the service. 

The Sperry-manutactured fire-control 
system for the 


new 75-mm. Skysweeper 


“artillery machine gun,” consists of 


several component parts which are as 


sembled on arrival at military destina 


tions. Because the unit ts large—weigh 


ing about three tons—and_ contains 


fragile parts, Sperry’s materials-han 
dling department was assigned the task 
of developing a safe method for pack 


ing, handling, and shipping it. 


Answer Found 


After considerable research and study 
of all possible ways to solve this prob 
lem, the answer was found to be welded 
steel Transportainers, originally devel 
oped by Dravo Corporation for cargo 
protection in transoceanic shipping. 

To meet Sperry’s specific needs, the 
Dravo Transportainers were modified 
in dimension trom the standard model 
and fitted with special channels and 
framework to receive the component 
parts of the units. A total of 120 of the 
special containers eventually will be in 
use by Sperry. 
big steel] 


Results of the use of the 


container are said to have exceeded 


original expectations. Numerous advan 
tages have been realized by both Sperry 
and Army Ordnance. 

If components of the assembly were 
crated separately—as 


packaged and 
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pie kaging, handling . 


Left, fork-lift§ truck 
new Skysweeper unit 
container 
the complete 


moves part of a 
into reusable 
designed to 


assembly 


steel 
especially house 


hre-control 


Packaging Ordnance 


Unique Steel Containers Assure the 


Safe Transportation of Fragile Parts 


Robert Dickey, Ill 


they would have been if the container 


idea had not been idopted a prac king 


crew would take approximately two 


days to prepare one unit for shipment 
Using the steel container, the same 
crew performs the operation in only 3 
to 3 hours 


In addition to this saving in tme 
substantial 


No | irt of the 


wrapped or crated 


there have been economies 
in packaging materials 
assembly has to he 
Plastic covers are used tor dust protes 
tion. 

No lumber, nails, staples, paper, of 
any other packaging materials are used 
T his allows the carpenter shop to devote 
full 


considerable 


time to other work. It also saves 


floor space al the plant 


since no storage of lumber and ma 


terials is required on this project 





Mr. Dickey, now an executive 
of the Dravo Corporation, Pitts- 
burgh, Pa.. formerly served as 
a lieutenant commander in the 
experimental and development 
section of the Navy Bureau of 
Aéronautics 


Chances tor error 


have 


mie thod 


1h phe king parts 


of the assembly been climinated 


by this Channels metal 


baskets, and other fittings in the con 
tamer are numbered to correspond with 


hold 


hitting 


the parts they are designed to 


| 


ind the physical design of the 


1s uch that they can be used only tor 


the parts they accommodate 


Errors Eliminated 


Parts also are pla ed in the container 


im numerical equence so that there is 


could be 


had 


little possibility as embly 


hipped incomplet It 
rated and packed 


COM pone nt 
to le individually 


there would | cl mee ol rror, One 


or urore boxe ontaining component 
rated and lost in 
With all inteyra 


irked ind 


the container wy n hye 


could be scp transit 


part of the unit 


identitied within 


iriy ! 
remo ed if 


le ination mn equence for im 


| 
mediate assembly not only elim 


nates time and expense of uncrating 


individual part during which some 


of them could be damayed—but it also 


does away with nuch sorting and 
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Compactly stowed in the steel container, all parts of the fire-control system 
are loaded in numerical sequence to assure quick assembly when removed. 


checking. The plastic bays also are 
numbered to correspond with the parts 
they cover, 

The Ordnance depot, moreover, is 
not required to develop spec ial sloraye 
facilities for the assembly or its parts 
stored in the con 
tainer, Size 


shape of the component: parts would 


because they can be 


indoors or outdoors. and 


necessitate specially designed storage 


rac ks 


were shipped individually. 


and fittings at depots if they 


Paper Work Eliminated 


Considerable work has been 
eliminated both for Sperry and Ord 


shipping 


paper 


nance personnel by this 


Secause all the component 


method. 
parts of the assembly are grouped in 
the container, packing slips used for 
separate packages are not needed. All 
the time and expense of marking the 


individual packages and 


outside ot 
boxes is eliminated. 

Once a container is loaded with the 
complete assembly, the entire unit is 
moved in a single operation by one lift 
truck, Each htted with 


heavy-duty, wide flange wheels on the 


container 1S 


two rear corners for easy moving by 
the lift truck. The container also has 
lifting lugs at the four top corners for 
handling with a crane and sling. 

At Sperry, the containers are moved 
on a ramp to the truck-loading dock 
where they are placed on flat-bed trucks. 
Design and dimensions of the con 
tainer also make it suitable for trans 
porting by railroad cars, ocean vessels, 
and inland-waterways barges. 

To load a flat-bed truck 


dividually packed component parts tor 


Ww ith in 


one assembly would est 


require an 
mated four times longer than loading 
a single container on the truck. 


With 


each assembly ~~ compactly 
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stowed in the container, one flat-bed 
truck units. If the 


parts were individually crated, only 


can carry three 
two complete units could be transported 
on the same size truck. 

Although the containers are 


reshipped or “deadheaded” back to 


steel 


the Sperry plant from the Ordnance 
depot after the assemblies have been 
removed, total cost of shipping them 
both ways does not differ appreciably 
trom 
Measuring the round-trip shipping costs 
against the many savings resulting from 
the use of the container, extra expense 
of the return shipment is negligible. 


an ordinary one-way shipment. 


Safety in Transit 


Perhaps the outstanding advantage 
of this new shipping idea is the pro- 
tection afforded the assembly when it 
is transported in the container. Being 
ot welded steel construction, the con 
tainer is scientifically designed to with 
stand the stresses and strains that de- 
velop during ocean shipments. Special 
fittings and framework which secure 
component parts inside the container 
protect the parts against impact dam- 


age from bumps. The entire container 
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is handled as a single unit, thus limit 
ing to one the chances of dropping it. 

Additional 
provided by the 
the container. 


protection for the unit is 
weatherproof con- 
Struction ol It may be 
stored or transported in the open with- 
tents. 


out damage to the cor 


Information Guarded 


| 


From the stan point of sale guarding 


military information about the assem 
the Transportainer shipping 


idapte d. When lox ked 


container is virtually a 


bly, 
method is Wwe 
and sealed, the 
“jumbo safety deposit vault.” It does 
identified outside as 


have to. be. 


not have to be 
wooden crates would 
There is no chance tor pilferage of 
any small parts or packages. This latter 
feature is one of the main advantages 
steamship lines have reported for the 
containers. 

Standard model Transportainers, as 
developed by Dravo Corporation, have 
a 275 cubic-toot capacity, with the fol 
lowing outside dimensions: 7 feet, 9 
inches long; 6 feet, 5 inches wide; and 
6 feet, 5% inches high. 

Walls are I14-gauge 
with vertical corrugations for reénforce 


ment. The floor is of double thickness 


made of steel 


of 14-gauge steel. The roof utilizes 16 
and 18-gauge steel. 


Eptror’s Nore.—Another article on 


ordnance packaging appears on page 
526 of this issue (“Rust Prevention To 
day,” by Joseph Szanto). Other Oro 
articles on this subject were 
“Protective Packaging,” by D. N. 
Hauseman on page 174 of the July 
August 1953 and “Defeating 
Corrosion,” by A. R. Black and A. 
Wachter on 1052 of the May 


June 1953 issue. 


NANCI 


issue 


page 


Ready for transportation to military destinations, weathertight Transportainers 


containing complete fire-control 


units are 


loaded on flat-bed trailers. 
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The following companies have shown by their interest in the Industry-Ordnance Team that they are ready to serve the 


United States through industrial preparednes for national security and peace. Such companies as these are indicative of 
the industrial strength of the Nation upon which the military might of the armed forces depends in peace and war 
Their production for the peacetime needs of America can be converted to meet national requirements in an emergency 
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Theodore Roosevelt—tighting leader of the famed 
“Rough Riders’—was another outstanding figure im 
American history who loved the red-blooded action of 
hunting. 

From wide-open spaces of our own Wild West to the 
vast, forbidding plains of darkest Africa— “Teddy” 
stalked many kinds of furry and feathered game. His 
memoirs depict every feeling of the marksman . . . from 
tracking quarry to the kill: “Dropping on one knee, | 
hit him in the flank.” All the exciting and rugged ex- 
periences of the outdoor life were « nyoyed by “I eddy” 
Roosevelt, hunter. 

For keen action... solid pleasure afield . . . hunting 
can’t be matched by any other sport. It has long built 


wir} 


ntin 1—ancother great 
o a oO 
American heritage 


character, self-reliance and endurance... provided 


many hours of deep satisfaction for millions of marks- 
men. 

You can he Ip promote the popular sport of hunting 
by taking an active part in local and national conserva- 
lion programs. Remember conservation today means 


‘EK. I. du Pont de Nemours & 


good shooting tomorrow : 
Co. (Inc.), Explosives Dept., Wilmington 98, Delaware. 


WRITE FOR FREE BOOKLET on how to start a 


rifle club win Ranger Shooting Emblems. Sports- 


Fa 
Uke ; 

_€: men’s Service Bureau, Department D-2, Sport 
#, so Arms and Ammunition Institute, 250 Eb. 43rd 
ANG 


Street, New York 17, New York 


DU PONT SPORTING POWDERS 


REG. us. par orf 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


ORDNANCE 





Makes delicate cuts on short, thin-wall, 


large diameter parts automatically 
with help of TIMKEN” bearings 


Ss ED, precision and automatic 
operation—these are the machin- 
ing qualities built into Lodge & Ship- 
ley’s new 30” T-Matic. With the bed 
at right angles to the spindle, it face 
contours, bores, turns big parts with 
small-lathe accuracy. 

Since all the T-Lathe’s work is sin- 
gle chucked, the spindle must be 
completely free of end play. Other- 
wise face contouring accuracy would 
be affected. Any wobble or chatter 


in the spindle would be doubled or 
tripled large 
diameter parts. 


near the outside of 


For these reasons, Lodge & Ship- 
ley mounted the spindle on 2 Timken* 
bearings. Their tapered rollers are pre- 
loaded during assembly, eliminating 
both end and side play. Since the spin- 
dle must support large work pieces, 
these are large diameter bearings. Yet 
their run-out never exceeds three ten- 
thousandths of an inch (.0003"). 
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f SMOOTH TO 
MILLIONTHS OF AN INCH 


i Surtace finish of high quality 
Timken bearing rollers and 
races ss so 
i protlograph to meas 
ure its smoothness. This 
instrument measures surtace 
variations to a millionth of 


as shown at the left 


smooth that it 
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Made of the Timken Company's 
own fine alloy steel, Timken bearings 
normally last the life of the machine 
they're a part of. Building or 
buying machines, specify “Timken”. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: “TIMROSCO”. 


S lhis symbol on a product means 
sts bearmeas are the bet 


tool 


i ZZ 2 
How THE LODGE & SHIPLEY COMPANY 
mounts T-Lathe spindle on Timken 
bearings to get accuracy needed for 
delicate work on large diameter pieces. 


TIMKEN 


’ 


TAPERED ROLLER BEARINGS 


rt \ ! / 
NOT JUST A BALL ©) NOT JUST A ROLLER CG) THE TIMKEN TAPERED ROLLER q—> BEARING TAKES RADIAL @)AND THRUST -.@)~ LOADS OR ANY COMBINATION ~-j)- 





Missile with a “‘one t 
--- Bomber Defense 


Defensive cuided missiles launched from super- 
sonic aireraft will depend upon electronic marvels 
that come as close to simulating human intelli- 
ywenee as any mechanism ever devised. Important 
functions of these “weapons of the future” are 
typical of those entrusted to systems made by 
Arma Corporation. 

Complex electronic and electro-mechanical con- 


rack mind’”’ 


trols from Arma are an integral part of many of 
America’s most advanced weapons. In basic re- 
search, design, development and manufacture. 
Arma Corporation has worked in close coopera- 
tion with the Armed Forces since 1918—and more 
recently, the Atomic Energy Commission. Arma 


Vineola, N.Y. 


Subsidiary of American Bosch Corporation, 


Corporation, Brooklyn, N. Y.: 





